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(54)Title: NOVEL HETEROCYCLIC AMIDE COMPOUNDS AND MEDICINAL USES THEREOF 
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(57) Abstract 



Heterocyclic amide compounds 
represented by general formula (I) or 
pharmacologically acceptable salts thereof; 
medicinal compositions thereof; and medicinal 
uses of the same wherein each symbol is as 
defined in the specification. These compounds 
and pharmacologically acceptable salts thereof 
have excellent effects of inhibiting chymases 




on mammals including human being and can be Q 
administered orally or parenterally. Thus, they 
are useful as chymase inhibitors in preventing 

and treating various diseases caused by chymases typified by those caused by angiotensin II. 
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x^-aiuc. -fb^-% (iv) cDgijo^jt^^^-To u©^«Mi^$i? 
© Jc cd &m V * S> ft £ o 



1 7 



WO 98/18794 



PCT/JP97/03839 



9* 

cbzHN^Y NH 
O 

Cvm) 



B 

R* 

RV jL^R* 



O (CHaJn-Y 



OR" 



O OR 



O 
CIV) 
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785 Warner t> J. Med. Chem. 1994,. 37, p309(k Damewood£> J- Med. C 

hea 1994, 37, p3303#M) -Z&2>fr, *fcti^nt»©Xitt»-Sr5(i»Tfiffl©# 

(iv) ^ui^^So 4i&MB(Dmmmm&-tz>o 

CORjStt. mZ.lL #M¥6-56785 ^«*5«tC5J. Med. Chem. 1994, 37, 
P3303 lcia«*nTl»*«fc'5ic N >fh^(VIII)^. #yn h>tti^ <h*9fc>tf 

-fk^- h y * a n 7k3Hb# u * i>m<DMm-z\ -30 ~80°ck $F£ l < t* 0 ~3or-e 

feILfct> nn*-fb^«lrB £-30 ~80°C. L < 0 ~30°C CI 

Z.(DXr>K^n^ntz\t^m (IV) li> x^-A I -e^E^fc^tcJ: «9 ib^- 
m ( I ) ^§af£*i3o 

X^-AIII ->7 7 t KU >^#l(XIII)^il*PW<i:-r-5. T;yA*S 
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(CH 2 ) n -Y 
RpHN^C0 2 H 
(IX) 



RpHN CQzRq 
(X) 



RpHN 



(XI) 



(JH^-Y 

RpHN CHO 
. < XII ) 



(CH 2 ) n -Y 

HpHN^Y 01 

OH 

(xnn 



(CHaJn-Y 



RpHN' ORr 
OH 
(XIV) 



(QHaJn-Y 
RpHN'^ 2 



OH 
(XV) 



(C^n-Y 

R P HN-V CN 
OR" 

(xvi; 



I 

(OHzJn-Y 

M 



RpHN' NH 2 
OR 11 
(XVII) 



I 



(JHJn-Y 

RpHN-V^ 
OR 11 
(XVIII) 



A' 
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ttfp, Rp itT lJM<D&mM%, Rq s Rr litnf ft7^+;V*^ U ffe 

(cbz). tert- y h + (B0C)*f btlSo 

Rq . Rr CiJl^TM^i Ltd ife*»C 1 ~ 6 "P* t> x ffiBil^lil© t> 

£-f> 4b-&$i (IX) ^iXf;WkL> 4b£-% (X) <btSo 

5$ (IX) ^$n§Ti;S^ILfca-7;;i«, TfjJRSftT^ 
SfeOt>^^, ^^"f ^l/^0(i7-'I/r b KY— (CH 2 ) n CHO^£>Stre 

ifctex *bl» (X) «^Ltf7K*^by>r V^f-^TyU5-^A*ffl^TJ15c 
1-£<i:> ^EK-ffc^HKXII) ^e>tl5o *fcx Fehrentz (Synthesis, 
1983, p676){C*S cfc9{C. ft^Bl (IX) *N. Ko + Wl/7 i 

tg^S C <fc{;:«fcoT *>4b-£-«S(XII) ^MT^So 

glJ©#&£LT. -ft^ (X) 0IJ;U;£. 7k*ft*tf*:*- b ^ ?A/*ft*ttf 
^^A{^J:«5al7nLT^-a-^ (XI) iLfc^ 4b£-% (II) frbtt&tta (I) ^ 

o^iioi^ic^fc^b^i-ct^^^i (xi) &$Hbu n&mau) *nz> 

&fc s ^b^(XII) <£n 01*. W\ fl>7hFo77^ 

# u «^A*^(iv/T>>(b^- h u * At&a-rac ttcfctK ^«5(xni)*<»e» 
n-So £fcx >fb^(xn) *T-b h >">7; t ku yx-mm-frzckizx^tb 
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-Mfc£$r(xiv) <D*»tt*j|5:i*<-e^, jBHt(i^«j(xiv) 

M<D&1&&^ Wfc&^f-o^TfcU Patai <Dj?fc# ("The Chemistry of Amidines 
and Imidates", Wiley-Interscience, 1975) & cfcO'Nielson Z><DXHk (Chem. 
Rev. 1961, 61, pl979) {CfBiS;* ftTt^ 

iJcJC, Edwards £> (J. Med. Chem. 1995, 38, p76 ) . Tsutsumi £ (J. Med. 
Chem. 1994, 37, p3492 ) $. fcl*Costanzo£ (J. Med. Chem. 1996, 39, p3039 ) 

XV) £-*§&C £ 0 

-fb^ftttiii)©*!***. (R") t§lLs 4b£-%(X 

VI) £*§&o 

ccD-fh^cxvi) «ffl^(^<k«9. m*.i£. (Mx. 

VII) ^r#SC<!:^"e§So 

&^-£> Schmidt & (Synthesis, 1986, p992 ) *fciifiley & (Org. React 
ions 1957, 6, p367) 0*#JC*^^Tx ^«a(XVII)*>&s Z*<f"T 

±IBO«k'5iiLT»&ny5:^«I (XV) ©7k®?g£. 7K8?£©#SS (R ' 1 ) 
t«lLs IbiMMVIII) Jc^&LTk^o £/c&ic, -fk^(XVIII) ©7k8? 
»©{*®g (R 11 ) *R««U 4b£$l (XV) iLTU^o 
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fti-^ (XV) O7Wl0§lS?:ll4Lt7^A^ lb£^(XVI 

II) <DT ^ ;S©§IS^i^LT7 ^ >A' ^IS 0 

(CH^-Y S-Z 
RpHN^CHO 
(XU) 

Tsutsumi£> (J. Med. Chem. 1994, 37, p3492 ) ©fg^-JCfe S «k "5 iS*© 

(XV) ^ISii^tlSo 
tt*5. S^OG^U A-e&3±fEt*^G-Z(i, 0fl*.WT> Wasserman £> ( 
Tetrahedron Lett. 1981, 22, pl737 ) ^ Schroeder (Liebigs Ann. Chem. 1 
975, p533 ) > Beraud£> (Bull. Soc. Chem. France 1962, p2072 ) . Shirlet 
£ (J. Am. Chem. Soc. 1957, 79, p4922 ) . Ogura £> (J. Org. Chem. 1974, 
39, pl374 ) tfcteJastink (Chem. Ber. 1973, 106, P 594*5 £tfp2815 ) <D% 

ttz, Dondoni t> (J. Org. Chem. 1988, 53, pl748 ) > Edwards £ (J. Med. 
Chem. 1995, 38, p76 ) . Tsutsumi £ (J. Med. Chem. 1994, 37, p3492 ) £tz 
«Costanzo£ (J. Med. Chem. 1996, 39, p3039 ) Oi^ic*^ 



RpHN 



OH 
(XV) 
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m (XV) So JftL<(«Ml (mm, f h5fcKD7 

ttfes &,tp(DGjt)< h U ^ ?vl/*>y A'T&SJJEttllG-ZfcU Mx.{^> Dondi 
b» (Tetrahedron Lett. 1985, 26, p5477 . J. Chem. Soc. Chem. Commun. 

1984, p258) . Medici t> (Tetrahedron Lett. 1983, 24, p2901 ) £fcteEdwards 
£> (J. Med. Chem. 1995, 38, p76 ) Oi^CiSJ;^!^ 2 - h V / "f-JV'y <J 
;M-3=-if->/-;l/ N 2- h M f^/J/ y M>»/f 7!/-^J;tJf 2 - bO/^Jl^ 

4t£r$J (XV) 07 ; y SO^lS^^i IT7 ^ A^I5 I t^T 



(C?H2)„-Y 
Me 



RpHN^CO^ RpHN^Y^OMe RpHN^f 



<«> (XIX) 



o 

(XX) 



(CH 2 ) n -Y (CHjjJn-Y 

RpHN-V 2 H 2 N^Y Z 
OH o 
(XV) (XXI) 

A l(FUcbz) 
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Weinreb £> (Tetrahedron Lett. 1981, 22, p3815 ) 3: fcteDuf ore £ (J. Chem. 
Soc. Perk in Trans. I 1986, pl895) <Dm&K& £ £ 9 ic> it&m (IX) £N, 
0-^^ ^;Pb Kn*WP7 5 ><h*S£LT^£n&4bl^(XlX) (c, G*<Uf- 
A^&£/\xn3g5£li^G-Z£f£ffl3-tK ffc£«B (XX) 4S4:i^^, 
tt*>\ G*<U f-^A"Tf*5±lEttHG-ZOi!!lt^rj*tt|(riE©<bfct)T*So 
&}C. <t^«! (XX) 0|x.tf7K*fl:*tf#*- h U »>A^E«rffl^T«5c-r Six 
(XV) $ ^IC7 $ yScD«MS^rl^*LTT 5 >AiC^t 

<o 

£tz. it&W (XX) 07 ; ySoMS^i* LT#bnSftM3(XXI) & N 
7 + I ©7 ; >AiOl^OilC^f;JS-e> ffr£«9(III) ttt^-^-a:* 
CiSCcfcoT. £Sk R^>^;l/* + S/*yUsK-^S-e*Sft^-«I (I) 

iSo fiu 7j(ti©ftii(i, 7^;sotsrp TPMSft-c^ssren? 

X*-AVIiC>ffc£^B©i^&£jjrro 




(CHaJn-Y 



CI 




O (CHaJn-Y 



A 



(XXII) 



(XXIII) 



B 
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#]*.«rDamewood£ (J. Med. Chem. 1994, 37, p3303)<Z>#8#i£& & cfc ? ^ £ 
«tfi*©fiF«£TN )onm;^DiJ Ft -20 -60°CT?> L < li 0 ~30°C 

£0ffc£4&(XXII)©3kI*S£±&©&»2£ (R 1 ') > C £D 9 "5$? * L < titert 
- zr^fri?/ f-jvi/ y ;u^©-> 'J ^S^IL^ -fb^(xxni) 

ifc^Tr. fH^tdTT-b h >©«fc9tt*«ttS«E*K fk^KXXIII) 3«iMb^ 
h U ^ J*£tzl*3trfc* y ~60°C-e. JF£ L< fi 0 ~30°CTKJE:£-1± 

Six graoMttB^SCt^iSo 



avii 




(XXVII) 
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4bl»(III) X*-A I 07; >Ai©»^©BR»ciE^^r&T?^«l(X 

xmtm&zit, -fb^cxxv) ic^L/c^s >ft^ an a^b^ti 

(I) ^(Dg&vmz&^ttmzX.'onfcL. 4b£$KXXVI') £*fS 0 
?T?tt^fe®te4b£-#] (xi) ©T5.yS©«KS*»5fet"5c:i«cj;?)SSct 
&tc, ib^axvn x^-aiii -e&^fc^rfc. ^4»(xio 

^^'(b^CXliD^o^mol^tc^^^j&Jci:^^ t FU WbRJ6*fT 

IK 4t£4&KXXVII) *»*o - h U 'x- h*fct±f-*T S Kic 

4b£«xxvr) */8i^ x+-Aiv-c^^^f}*^J;i9. 4b£-% 
(VII) ^Mt^CifetlSo 

#3PJHb£^(xxvi)(i. 'Rti^y i Jj\'**i/ii)VX-j\,-£&z>t%te.. 
(XXVD iLTHbtiSo R*<^ys>4/:**s/*;UiK— g(± N -fb^-^j 
(XXV) *Mi. XttCXXVI') ^^iSCi^iSo 

rt^Cxxv) a^t£«r(xxvi)*HE< icti. 4b£r$i(xxv) oim&tk'&mm ( 
R") «L^> x*-Aii:fei^^« (IV) fr&Qc&m (I) 

4b£-$l(XXVP) (Z)7;Vrb KS£^ yl^jcf-uy^y n-7l/^^:ffl^TT 

-fe*-;M£^£fT x + -Ali;*lt5M (IV) frbitte® (VI) ^ 

X + -AVIIUC. N-p< h^v^-N-^ ?-*T x KIE^^S-fk^CXXXD* 
iftl^ lb£% (I) «r^jfif -5^**^0 
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cbzH 

(in) 



(CH2) n -Y 



R-L MR 5 ^ CQzRq p7 M R 5 

R YT (xxyni) t T T ° < CH 2>«- Y 



O O 

(XXIX) 



H 

K) 

I. 



p 6 

cbzHN'^Y' Nv ^N^C0 2 H 

O H 
(XXX) 



I 



P 6 



cbzHN^ N ^N X Sr K ° Me 

0 "0 
(XXXI) 

1 (R = cbz) 



y v^i/**^#;l/^^S^&£'fb£42!l (I) ^iSCi^S^o 
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[,x&j8LittiZ*ftVMt&® (I) ,At&m (ID > 4k£$KXXVI)ti> £ 
ft©#ilM»M^ ^*S> tttfck ^57*-. W&m. 

%&4b&® ( I ) n 4k£«KXXVI)©£3¥WlcfH&£tt9 £&4>. 
#f£HjHk£^ (I) . ^^(XXVO^ct^^^ms^fF^^ti^ S^W. ni 

^>^^II*<M-^LT^S t^z-Z>ti2>m& 

atLTffl^s*^ ns^±fips$n-5-Ba#^*ffl^x sh*l «3W. 
cxxv i © mm^±.m-& $ti9^^iE^ts 0 

£im<fk£4& (I) . -fk^(XXVI)*J<i;C>*-€:©^S^±fF^$tloS^©iS:^* 
frj&CTm&Wt&'tzz.bii<X'i&&o Mn, j£Atemn&5-i-&m&. o.oi-io 

OOmg/kgftM/B, JF* L< i*0. 05~500 mg/kg^fi/B — B 1 ~#fcHH-# 
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'H-NMRIi 3 0 0 t fete 5 0 O.MH zX*Ml£Ltz 0 'H-N'MR© 
7 ^;l/^7Mi, ft$£Mmt LTf- h?t T-Jlsis? V(TMS) ffiftlfttt 

(<5) H*/<-y«-5 U^Xppb) -e^L/Co * 
f«i^M^ ; ^^^^(H2)-e^L> s 0>>?*l"y h) > d (yzflsv h) . t (h 
ij^U-y h) , q (Jlto-Tv h) . m (7;^yi/7 h) ^ dd h * 

7 ^U»7) ^ brs (^n-K-^/l/f - ABq (AB^//l/fy h) 
MLtzo mm?w h7?7>( -(TLC) a^7A^P7h/77>f-{i^^ 

i 

[5- ^;Pt* ->*;l/#-/l/7 ; -2-C4-7 ;l/t o 7 xiA/)-6-* + V- 1, 

(1) 4-7 7U*o^>*X— h U^l/ (50.9 g, 0.420 mol)Oi^/-^ (500 mL) 

x.frA,i-yJU*a<<>X'( if-htKo?D'J KiSftfili LT78.8 g (92 

(2) 11(1) ©BW-fb#«l (78.8 g, 0. 387 moDO^y-^ (350 mL) 

Jd, *^Tx 7 ; ; b7^f h Ki^xf AT-bi'-A (62 mL, 0.43 mol)£r 
jjTLfclls 5 ^T?16i$Ra«#Lfco i'^y-^*«ffiT^e*L. fi&ttfc* 
»1ftl*lN*iMb*- h U *7 ATRJ&tt (750 mL) (CjQ^.. ? p p ATffctfJ Lfco 

(3) 11(2) <Z>BtfKt^«J (±fg&j£T#£ftfcffl£fifc^) <OX-9 J-fr (15 
0 mL) SfjRiC IfiT^xf;l/x^<>^l/y7D?- h (86 mL, 0.43 mol) 
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%ffiTLtz 0 MT'&. 100 °CtcML3 B#ffi|«#Lfco MffiT U 
UZfttzmig.&i' U tiffr*? - (1:1 RsKju^I'- 'S*"* 

» *cJ:t>$HifMiU if-yH-(2,2- yj;h^r^if;p)-2-(4- 7Wp7i 
-;U) tf»J ^ ^>-6(lH)- h^ifMttttf <!: LT13 

5g (Ig (1) ©BWft£«^S>©JRJ*92?0 Utzc 

(4) I§(3) OBW-fk^tt (135g, 0. 358 mol)©fy (480 mL) ^fllca 
■MbU^tfA (120g, 0.895mol) £iD>U 100 °Cici;MU 16B$p B 1Jl# L fco Mi 
EET~cmm®-m%$i£;Ltzik, (100 mL) £Jn*. x J£^> fcJgW© fcf U S> 

v^^ffiT-e^^L/co giat*«&fnft»7K*^ h u ^A7k«c (soo mD icfti*.. 
7k**^i»Lfeo *©*»£*»«j££-*>-ti\ 2N^i? (^iL)^in^rpH 

»>A7?<fefilLfefit. MffT-e^®*L. l-(2,2- ^xh + ->if;l/)-2-(4- 7 

yi/^-n^i-;u) b*U ^ ^y-6(iH)- *v-5- # 

(5) ii(4) (Dmmt&m (±g5R*e-e»&nfeS^<») hu^^T 

^ > (87. 5mL, 0.63 mol) ©1,4-5***1*-:/ (900 mL) mHiC^ Sfl-r^7x- 
Uyl/T^ F (84 mL, 0.37 mol)£ijfT Lfc 0 iT^x 110 °CJCftl&L2 
■*lffli*l*Lfco ^&£-£<££PU Ov^l/T^-yU (44 mL, 0.43 moD^ftlX- 

fco Rieat^ifcfiio tJicflnau 4 BffiaitflsLfcgL ^fi*-e&*pu 1,4-^ 

^-^if^^EETJ-S^L/co &fc*l&lQ£fcy (ID Kin*.. 

;^7A^7h/77^ - (l:2ftixf;l/-^ty) }C<fc«9#$tU [5- 

;ut S y -2-(4-7;U^-a "7 *—Jl<)-l, Ko-6- :* 

-^©S^^ItfeiWIi LT126g (BW^ftt LT69%y&tz 0 
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(6) 11(5) (DBmt&M (^>^;!/7;l/3-;^OMl26g, X*§(5) <D 
^mt^mt LT0.247mol) ©f Kn77> (THF) (650 mL) fetiLte^ 1N& 
m (500 mL) ZjaZ., 10°C~eimiBmftLfco E*SiK££fi£T?te*PU MET 

— yp)-i,e-yb Kn-6- **v-i- try s s>— r-t h7;i/fk K£^t?fi-fe 

(7) 11(6) Oitt^ft (±fe&JS^#£ftfcffl£/M) x 2->f-yI/-2- "/ 
w*J—fr (900 mL) &Cf2-^ f-;U-2- T^x^ (106mL, 1.00 moDcDM^iC, 
U V^HtR^x h U A-7K» (180g, 1. 15mol)&tfMH*ifc*- h U A (80 
X ^W, 136g, 1.20mol)<D7k (400 mL) *£&£;&D>U ^^2 B#fH*.#L7i:o ^ 

Sft (650 mL) iCjfjnx-fc&. @fc$?^x7l/-?ttfcB Lfco ttffljfc&fi&fDAtSjJc-eife^U 
ffilfc^*^* A-e«»Lrt:SU SffTKMLfc, a2fifcW»i^/U-^+1^ 

y (l : i) £jta;iTii£iMl:$-fr, &Hft£«r&fifeB#£ ltio.6 g»fc 0 & 

IC»&ttfc*»4fc* 1 Nflrtft (500 mL) JCiWiLftKif-^-ettltiLx ffitttt&ttl 

^S^«B«refeH(*t LT67.7g (^fHX«%) #fco 

'H-NMR (500MHz, DMS0-d 6 ) 5 13. 3 (brs, 1H), 8.99 (s, 1H), 
8. 46 (s, 1H), 7.56 (dd, J = 5. 4, 8.9 Hz, 2H), 7.44 (d, J = 7. 2 Hz, 2H), 
7.30-7.42 (m, 5H), 5.19 (s, 2H), 4.53 (s, 2H) 
IR (KBr) 3650-2300, 1720, 1660, 1600 cm 

2-T S ;-l-(2-^>Xt*t VU >»U)-l-t Kn + ->-3- 7x-;l/7 1 OA">ffl^ 

/£ 

(1) L-7xi7V77-y-^ (20. 2 g, 0.134 molX £tS?x h U ? A (21. 2 g, 
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0.200 mol) S.tt'1, i-V**-* y (150 mL) ©S^lCs Wc^v? i\/** 9 s1l 
;l/tf^Ml9. lmL, 0.134 mol) <Dl, i-'J^r^r^-y (50mL) lfeifc%:1mz-, W&TZZ 

mrsmwLtzo Rmm^ (300 mD ^tax.. #e»ti^M^^7X^L^o.5N^ 

m (500 mL) icflnx-fco #TfctiLfcii&Il£i£lRU >-e#fcfr Lfr^L 

N-^> VjVJtJf-t/tUX'tf—JV-l- 7 i^77-;-^fift^Ii LT28. 8g( 
76X)» /Co 

(2) 11(1) ©B&Wb£«B (10.7 g, 37.5 mmol)&.£>' f» U .x^A'T ^ > (21.3 
mL, lSSmmol)©^^ nn^ ^ > (100mL)^^{-. = BMk>f t° U 2> >££&(23. 
9g, 150mmol)©^y ?■ 71/ X 71/ # * *> K(DMS0) (100mL)^«r-10 "C^finX-fro # 
£>*lrt:?g*££ 10-20 , C'T?45#lffl«#LfcSU filfnAlfiTK (400 mL) fcinx-s 
f^l/TftttijLfco tttfl«[*lN*». tSfPttKTK*"*- h U * tfi&ftfcttL 

*^>27 7l/;J-;^7l/-L- 7 3L—)\<T^ — 1--)\'%:&'&mWt LT10.6 g CtSft) 

(3) 11(2) ©BW-ffc^Bl (5.00 g, 17.6 mmol ) i7-b>>*>7;h F'J> 
(4. 8 mL, 53 mmol ) ©y^na^^y (50 mL ) &tttz: h U J-f-^T S > (1. 

5 mL, 11 mmol ) fcin*.. Ilt4 B*M«#L;fco **SE**JET^«*Lx #& 

nfcaM84&*7k (ioo mD ^irax.. ^i^^fitbLfco ffltb^^iafoA^TK 

;^7A^7^77>( - (2:1 ^^y-ftiftJ-^^) {cJ;0#iSPitS!JU 

@#<fc LT5. 15 g (94X)^/c 0 

(4) ^oo*7l/A (30 mL ) tx.?S—J\s (28 mL, 0.48 mol ) <DM&fcfofr 
?£T. &4fcT-fef-7l/ (31 mL, 0.44 mol ) £20#FbW;J-TMT Ltz a 0 "CTIO^ 
ISa£#Lfc&x IS(3) ©BWffc^Gl (4.50 g, 14.5 mmol ) <D?po*7I/A ( 

30 mL ) mm&inz.tio 0 °c^3 grants* ufcsu *«e&«bet"t?s* u &n 

^MfcZntZo *zZ.\Z.x-5 J -Jl (100 mL) io-7; J7 *J-fr (1.90 g, 
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17.4 mmol ) *Jnx.. 90°Cfc;ML> 6 mfflUWLtZo i»iSE«rttffiT"eS*Ufc 
m> mt>tltz^m®}%:0.5 N 7k®Hk^ h U -McSJfc (100 mL) Kin*.. WW*. 

A*tK^?0»c**Ls «I^^*2/*AT?f£iRLfcaL ttJET"«ttLfco ££*fi 
^->'J^y;^7A^n7h/77>f - (60:1^ p n^^l/A-> ^ y fc«fc 
fyftmnUL, i-(2- ^yXt+tV l Jyi/)-2-'<>^yi/t+->^;i/^-;i'7;; 
-1- t Kb*«>-3- ^xid/rn/O&jSMSfeBtti LT5. 12 g (88X)#fCo 
(5) 1*1(4) ©BttHk£-«0 (3.63 g, 9.02 mmol ) (DM ? J -)V (50 mL ) & 

mzmmg-fflHT, 10% ^^v^um.^ (48o mg) 7k*£iBatT. 

-eSMBLs S®lk£«*§fe@#i: LT2.43 g C100JO Utz Q 

1 H-NMR (500 MHz, DMS0-d 6 ) 5 7.74-7.68 (m, 2H), 7.41-7.15 (m, 7H), 
6.17 (m, 0. 3H), 6.08 (brs, 0.7H), 4.61 (m, 0. 7H), 4.54 (m, 0. 3H), 
3.34 (m, 1H), 3.05 (dd, J = 13.4, 3.8 Hz, 0. 3H), 

2.78 (dd, J = 13.4, 5.9 Hz, 0. 7H), 2.60 (dd, J = 13.4, 7.9 Hz, 0. 7H), 
2.53 (dd, J = 13.4, 8.9 Hz, 0.3H), 1.47 (brs, 2H) 

IR (KBr) 3400, 3020, 1585, 1555 cm" 1 
##0J3 

2-.7$;-l- kKn + > >-l-[5- (^ Y*r*si])V#— AO *<-sX**W—A/-2 
- << ;u] -3- v i — p ' < y 

(1) 4-h Kp^'>-3- — hn35J&#SJ-(15.8 g, 86.3 mmol ) ©l,2-$>*no 
(150 mL) mmztfS-Jl' (14 mL ) (0.5 mL) *inx.. 80 

ti:ML, it#LfCo ^T'^^;-;l/ (9 mL) £MlL. 21B#F B E 3£it£ Lfco 
R«tt*l&fil*»7k*^ b U (400 mL) ICjO^-x ? P P *>M/A-£ffitB 

4-h Kn + '>-3- - h p£JI#8M f^l/*1tfeH#<£: LT11.5 g (6830 

3 4 
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(2) 11(1) CDBW-fk^ (11.4 g, 57.8 mmol ) ©Mif^ (300 mL) & 

m^mm^-m^T, 10% ci. so g) ^*nx.> tk*»h»Tx m 

fc*U 3-T^y-4- t Kn + S/^lLSlft^^^*Sfe@#:i:L-C9.34 g (97 

(3) 11(2) CDSfi*J^^I^ffl^T#%^J2-(4)<t|S|^cZ>SCviC < J;J9. 2-^> 
*j>v**i/tiA'#—A/T I J-\- b Kn*J/-i-[5- (^ h*5/*7;i/*K-;i') O 
X** If 7-^-2- >f7l/]-3-7x-yl/^n/«>*«fcafeia#iLT1.80 g (8 IX) 

^^♦Sfefflfrt LT1.14 g (98JO#fco 

1 H-NMR (500 MHz, DMS0-d 6 ) 8 8. 27 (d, J = 1. 3 Hz, 0.4H), 
8. 25 (d, J = 1. 3 Hz, 0. 6H), 8. 03 (dd, J = 8. 6, 1. 3 Hz, 0. 4H), 
8.02 (dd, J = 8.6, 1.3 Hz, 0.6H), 7.84 (d, J = 8. 6 Hz, 0. 4H), 
7. 81 (d, J = 8. 6 Hz, 0. 6H), 7. 28-7. 23 (m, 4H), 7. 18-7. 13 (m, 1H), 
4.77-4.73 (m, 1H), 3.89 (s, 3H), 3.58 (m, 0. 6H), 3.50 (m, 0. 4H), 
3.06 (dd, J = 13.6, 4. 8 Hz, 0. 4H), 2.88 (dd, J = 13.6, 7.3 Hz, 0.6H), 
2.81 (dd, J = 13.6, 6.8 Hz, 0.6H), 2.65 (dd, J = 13.6, 8.2 Hz, 0.4H) 
IR.(KBr) 3300, 1710, 1615 cm" 

2-TSy-l- fc Kp*->-1-[6- (^ M^> 2/ ;i/ **X**1rV-)\'-2 

(1) 3-t Kn*->-4- -hn^lL#tt^ffll^T##W3-(l)«i:P»©R*S^«fc 
*K 3-k Kn + ->-4- — h n$IS»y f-/U£3tfeH#£ LT13. 8 g (85X)©fco 

(2) 11(1) ©BW^4»*ffl^"C^*fl|3-(2)iH«©S«^J;*)s 4-7; 
y *3- t h'p* ">£H#®M f - SfeSft i L T 1 1. 0 g (95X)»fco 
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(3) Ii(2) «DaW^«ff*ffl^T#%M2-(4)«!:|^«<Z)RiBtC«fcO. 2-K> 
<W+>>A;l/**-;V7?;-l- h Kn^->-i-[6- (^ h ^ ->^;l/^-;l/) O 

>f;l/]-3-7x-^a^>^fe@#tLr4.02 g (68K)*§ 

(4) ii(3) <DBmt&w*m^Tm%m2 -(5) tmm<z>fcfefo£t) , &mik 

&W*®.n&mfct LT688 mg m%)Ufz 0 

1 H-NMR (500 MHz, DMS0-d« ) 5 8. 25 (d, J = 1. 0 Hz, 0. 4H), 
8.23 (d, J = 1.0 Hz, 0. 6H), 8.03-7.97 (m, 1H), 
7.85 (d, J = 8.4 Hz, 0.4H), 7.83 (d, J = 8. 3 Hz, 0.6H), 
7.31-7.14 (m, 5H). 6.26 (d, J = 5. 9 Hz, 0. 4H), 6.15 (brs, 0. 6H), 
4. 66 (m, 0.6H), 4.58 (m, 0.4H), 3.89 (s, 3H), 3.35 (m, 1H), 
3.05 (dd, J = 13.5, 3.8 Hz, 0. 4H), 2. 80 (dd, J = 13.4, 6.1 Hz, 0. 6H), 
2. 62 (dd, J = 13. 4, 7. 7 Hz, 0. 6H), 2. 54 (dd, J = 13. 5, 8. 8 Hz, 0. 4H), 
1.52 (brs, 2H) 

IR (KBr) 3330, 1705, 1600 cm" 1 
##01 5 

3-T i y-A- h Kn*->5fcm#»^:/2>;i/(Z>£jifc 

(1) 4-h Kn^*>-3- —hv&M^&t'OifJl'TJl'^-Jl'&m^Tm^MZ 

-aytmmvKmiz&t), 4-t Ka*->-3- ihD$iti^>^i^>y^ 
T^^-ju<Dm^m^n^^ lt9.oi mtzo 

(2) ©awib^-tt- iO'jj^yju=i-j^t(om^^, 9.01 g) ©thf 

(130 mL) &t>*7k (50 mL ) M&mmz&lfr (9. 15 g, 164 mmol) &tfl N &BK 
*9J-)\s-1*mfrLiZo ttJETT?W«»l!E«-®* 

u mmm*mm&twkm± h u (iso mu tcao*.. 

tBLfCo tttfItt*te5ft*tt[7K-ei)fe»L. Kll'^S/'JA-eftllLfcft, MEET 
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g&i^) lc«kO»«l»»L. Mrt:£4»&&«feB#<!:L-C3.02 g (4-h Ko 
^->-3- - hPM#«^S>©JR2*S45X)#fco 

'H-NMR (500 MHz, DMS0-d 6 ) 5 9. 8 (brs,. 1H), 7.44-7.37 (m, 4H), 
7. 34 (t, J = 6. 9 Hz, 1H), 7. 27 (d, J = 2. 0 Hz, 1H), 

7. 14 (dd, J = 8. 2, 2. 0 Hz, 1H), 6. 72 (d, J = 8. 2 Hz, 1H), 5. 25 (s, 2H), 
4.8 (brs, 2H) 

IR (KBr) 3250, 1665, 1585, 1510 cm -1 
#%0J 6 

2-7i;-l- h Kn + i/-l-(5-i h o^yXt+t'Z-M- ■< 7U)-3-7 * - 

(1) 2-T^ y-4- — hn-7xy-;l/^ffl^T##^J2-(4)i:|Bl^l<D^{- e fc«9. 
2-^>y^t4 t, >*/l"K- * J -I- t Fo* , >-H5-- ha / ^Xt+f V 
-;u-2- -r;u)-3--7 x-/i':/p/*y£*!-fe@&<fc LT2. 77 g (35X)#fco 

(2) Xig(l) ©glft-ffc^ (2.01 g, 4.50 mmol ) tT — V-JV (1.60 mL, 1 
4.7 mmol) <D v 5 9 o n 9 > (50 mL ) SkfcTs h 'J7^*o^ * 
;V"J->V8? (2.39 mL, 27.0 mmol) &fiaz.tz'&, 0 °C~^at?1.5 B#BSiijil$ Lfco 
*^T"C<&fD«»7K*^ h V * AtK»* (45 mL ) &jta*15#l!liat#LfcfiL ft 

fcSU MffiT^««iL^o W->'J^W7A^7h^7^ - (93:7 S> 

19 g (85X)^/i 0 

'H-NMR (300 MHz, DMSO-ds ) 8 8. 60- (d, J = 2. 3 Hz, 1H), 
8. 31 (dd, J = 8. 9, 2. 3 Hz, 1H), 7. 96 (d, J = 8. 9 Hz, 1H), 
7. 30-7. 12 (m, 5H), 6. 23 (brs, 1H), 4. 68 (brs, 1H), 3. 33 (m, 1H), 
2.82 (dd, J = 13.3, 6. 4 Hz, 1H), 2.64 (dd, J = 13.3, 7.6 Hz, 1H), 
1.59 (brs, 2H) 

IR (KBr) 3325, 3050, 2940, 1620, 1570, 1520 cm" 1 . 
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##01] 7 

2-7;;-l- t Fo + ->-l-(5-^ |« + i/^yXt + D-7-^-Z- -f;i/)-3-7x 

(1)2- 7U-4- ^ h + '>7xy-;l/^ffll^T##M2-(4)(!:|pl^©^(-ct 
*K 2-^V 7UT S J-\- t Kn*i/-l-(5-^ h + 

-Ol/)-3-7 LT3.09 g (85X)# 

LT1.92 g (92X)#fc 0 
1 H-NMR (500 MHz, DMS0-d 6 ) (57. 60 (d, J = 8. 8 Hz, 0. 4H), 
7.59 (d, J=8.8 Hz, 0. 6H), 7. 32-7. 15 (m, 6H), 6.98-6.93 (m, 1H), 
6. 14 (d, J = 5. 6 Hz, 0. 4H), 6. 05 (brs, 0. 6H), 4. 56 (m, 0. 6H), 
4. 51 (m, 0. 4H), 3. 80 (s, 3H), 3. 3 (m, 1H), 

3. 02 (dd, J = 13. 4, 3. 7 Hz, 0. 4H), 2. 75 (dd, J = 13. 4, 5. 0 Hz, 0. 6H), 
2. 57 (dd, J = 13. 4, 8. 0 Hz, 0. 6H), 2. 51 (m, 0. 4H), 1. 46 (brs, 2H) 
IR (KBr) 3320, 3000, 2900, 2810, 2630, 1600, 1555 cm" 1 
8 

(1) ^db^A (9 mL) (8.3 mL, 0.14 mol) ©I^C^ 

T. mtT-bTfr (9.1 mL, 0.13 mol) *20^W^tj-t«T t tz 0 0 V^lO^m 
£l#Lfc^ 2 -(3)©B^b^.% (1.33 g, 4.29 mmol ) ©?oo*;UA 

(9 mL) mm^lD^LfZo 0 «CT3 BSNB»#L;fcffe. StflE&ttEET-ee* U 2MB 
feIMi/:o ^Clc^on^V (18 mL ) ^ t;x^;-;P7; > (0.51 

mL, 8.5 mmol ) N hU x-f-A/T i > (1.2 mL, 8.6 mmol) IITs 
18^m«^ L^o KJ&mZl N TRlMb^ b U f^7K*tt (50 mL ) fcftj^ ftR 

.«ffiTT?»*-L-Aio. S**.^ V yVW^7 ^ A * P ;v (30:1? P 

3 8 
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-1- t Kn+ •>-l-(2-5j-^1fV r U — ;U)-3-7 x— ;l/yoxN 0 >^rfife@^i LT50 
9 mg (33X)l£;fco 

(2) ±E-fb^*ffl^^"t#%^2-(5)<bH*©R^t-«fc*5. ^3^%* fife 
H#i:L-C284 mg <91JO»fco 

'H-NMR (300 MHz, DMS0-d 6 ) 57.33-7.12 (m, 5H), 4.20 (m, 2H), 
3.90(dd, J = 8.4, 4.6 Hz, 1H), 3.72 (m, 2H), 3.04 (m, 1H), 
2. 90 (dd, J = 13. 4, 4. 1 Hz, 0. 4H), 2. 80-2. 65 (m, 1. 2H), 
2.42 (dd, J = 13.4, 8. 8 Hz, 0.4H) 

mmm 1 

2- [5- s<> i?J]/**i/ftJl<#—J\'7 $ ;-2-(4-7;^P7 x — 40-8-:*** V -1 
,6- yt Ko-1- fcTU S S?— 7U]-N-[1-C(2- ^^*t7'^) */l/*K-yP]- 
2-7 x — )\,x-=f-)\>~\ T-fe^^ 

(1) i ©^S-fb^-Er (i-9° e» 4 - 48 I™ 01 ') &^#t^I2 0«^ 

(1.37 g, 5.11 mmol ) <DDMF (15 mL ) jg&iCHOBT (1.21 g, 8.95 mmol ) S. 
CfWSCI©£IMft (1.03 g, 5.37 mmol ) *tn*^ ^&t?4 NrlBHi^L^o 
£0.5 N %8ft (100 mL) {Cftix.s WSfcif-^tttfJ L^ 0 HltfJtt*«ffnifc!t7K* 

- O^/l/t+v/*^- )\/7 x ;-2-(4-7;l/tD7 x— ;l/)-6-* + V-l, 6- $> 

2-7xi^if^]'.7*^5 K£6feiK*£ LT2.43 g (8430#tfi o 

(2) 11(1) ©BWft^« (2.12 g, 3.27 mmol ) ODMS0 (20 mL ) Rtf 
XV (20 mL ) fi£*ttlcWSCI©fta& (3.13 g, 16.3 mmol ) W^oilf 
Bft (0.54 mL, 6.5 mmol ) fcill*.. ^fiT?3. 5 NfS«#L^o JxJfc&^lN&Sfc ( 
100 mL) {Cfln*.. M^^/l/TtttBLfCo ttm«*fi&fnftK**-#- h U V A** 
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y-mfcz-f-M K&toftummL. ^m^m^&^^tLri.69 g (sod 

mp 222-225°C 

1 H-NMR (500 MHz, DMS0-d 6 ) 8 8. 98 (d, J = 6. 9 Hz, 1H), 8.86 (s, 1H), 
8.40 (s, 1H), 8.00 (d, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 0 Hz, 1H), 
7. 66 (t, J = 8. 0 Hz, 1H), 7. 55 (t, J = 8. 0 Hz, 1H), 7. 46-7. 40 (m, 4H), 
7. 38 (t, J = 7. 1 Hz, 2H), 7. 33 (t, J = 7. 1 Hz, 1H), 

7.25 (t, J = 6. 7 Hz, 2H), 7. 22-7.13 (m, 5H), 5.56 (m, 1H), 5.17 (s, 2H), 

4.53 (d, J = 16.6 Hz, 1H), 4.45 (d, J = 16. 6 Hz, 1H), 

3.31 (dd, J = 14.2, 4.8 Hz, 1H), 2.96 (dd, J = 14.2, 9.0 Hz, 1H) 

IR (KBr) 3360, 3270, 3040, 1705, 1655, 1600, 1520 cm -1 

MS (SIMS, positive) m/z 646 (MH + ) 

2-[5- T S ; -2-(4-y jv* a y x-;i/)-6-^-^y-l,6- $>tKo-i- hrtiss* 
-;i']-N-[i-[(2-oxt+t , /'J;i') ft ju*;—jii-2--7 x-^^f-;!/] r-fe* 

mtfoW 1 (D&mt&m (1.14 g, 1.77 mmol ) <D* 9 J -7U (15 mL ) RtfTH 

f . (25 mL ) m&m-mc^ mM&mnr. 10% '^vvj+Btx cm mg) zmx., 

J-* (io:i) -eat^u mmrx-mmttzo iM>>'J*W7A^'D7^ 
y^y*- (50:1^ dow-^ zj-w ic,tt>#i«*isiu mmit&yj* 

&&mikt LT704 mg O8jo»fc 0 

mp 233-236°C 

'H-NMR (500 MHz, DMS0-d 6 ) 5 8. 92 (d, J = 6. 8 Hz, 1H), 
8.01 (d, J = 8.0 Hz, 1H), 7.91 (d, J = 8. 0 Hz, 1H), 

4 0 
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7.66 (t, J = 8.0 Hz, 1H), 7.56 (t, J = 8. 0 Hz, 1H), 

7.35 (dd, J = 8.6, 5.5 Hz, 2H), 7.28 (s, 1H), 7.26 (t, J = 8. 0 Hz, 2H), 

7.23-7.17 (m, 3H), 7.09 (t, J = 8. 0 Hz, 2H), 5.55 (m, 1H), 5.13 (s, 2H), 

4. 48 (d, J = 16. 7 Hz, 1H), 4. 41 (d, J = 16. 7 Hz, 1H), 

3. 30 (dd, J = 14. 1, 4. 9 Hz, 1H), 2. 97 (dd, J = 14. 1, 8. 9 Hz, 1H) 

IR (KBr) 3400, 3330, 3250, 3040, 1705, 1655, 1600, 1525, 1500 cm" 1 

MS (SIMS, positive) m/z 512 (MH + ) 

mmm 3 

2- [5- <<yV>)\/**i/tl)\'tf—)\<T 5 ;-2-(4-7/VtD7 x— yi0-6-**7-l 

,6- v't Kd-i- try s s>— 7i/]-N-[i-[[5-(y h*^^*-^) «.yx**v 

(1) 1 <D&&<t&Qa&&ttm. 3 <D$kmit&w*m^xmMm 1 -cot 

mfti<DRJfolz-£iQ^ 2-[5- ^ > y ;t^t + ^7 ;i/t*-;i/7 ? ; -2-(4-7 D 7 x 
—;iO-6-**v-l,6- yt Kn-1- fc'U S ;l/]-N-[l-[[5-(^ h**>rt;i/*K— 
^OX^-^ifV-^-2- -0!/] tKo + y^f-^^x-^xf;!/] T-t? 
* ^ K*8fc»feB#<!:LT1.66 g (72K)*§*io 

(2) il(l) <Dmmt&m&m^mnmi-CZ)t&m<DKfolz&*)^ lilt 
^«*fi6*SS<!: LT1.28 g (82S!)^^o 

mp 218-222t 

1 H-NMR (500 MHz, DMS0-d« ) 6 9. 04 (d, J = 6. 8 Hz, 1H), 8.84 (s, 1H), 

8. 51 (d, J = 1. 5 Hz, 1H), 8. 40 (s, 1H), 8. 23 (dd, J = 8. 7, 1. 5 Hz, 1H), 

8.04 (d, J = 8. 7 Hz, 1H), 7. 45-7. 40 -(m, 4H), 7.38 (t, J = 7.1 Hz, 2H), 

7.33 (t, J = 7. 1 Hz, 1H), 7.26 (t, J = 7. 3 Hz, 2H), 7.22-7.13 (m, 5H), 

5.51 (m, 1H), 5.17 (s, 2H), 4.53 (d, J = 16. 8 Hz, 1H), 

4.45 (d, J = 16.8 Hz, 1H), 3.92 (s, 3H), 3.31 (m, 1H), 

2. 97 (dd, J = 14. 2, 8. 9 Hz, 1H) 

IR (KBr) 3350, 3260, 3050, 1710, 1670, 1655, 1600, 1520 cm -1 

4 1 
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MS (APCI, positive) m/z 704 (MH + ) 

2-[5- 7W-2-(4-7^o7x-;b)-6-t^y-l,6- v>fcFn-l- ¥ V i V 
— ;H-N-[l-[[5-(^ h ;l/) -T;l/] 

%MW 3 G>$tMft&ito (462 mg, 0. 657 mmol) i7-V-;V (0.21 mL, 1.9 m 
mol ) O if 9 P d > 9 y (13 mL ) ^{C^jc^T. h U a * * > 

(0.35 mL, 4.0 mmol ) &lja?Ltz&., 0 ^-^"ei l$fi3«#Lfco *&Tn 
IMBJftI****- b U O A7K^f£ (13 mL ) ^*D^3055-F B m^tfc^ RiB»E*te 
fa^^TK^^- b U ^A7K^ (50 mL ) {-inx., Mxf^fitli Lfco t*fctt& 

St&v' U il >f JVJj 5 1*9 u-t? h^57 >f - (30:1:? DoW-y 9 J }C 
«kt>55-««l«IU. *«^«J*S6*tfe»»iL'r368 mg (98X)^^o 
mp 208-213°C 

1 H-NMR (500 MHz, DMSO-ds ) 6 8. 97 (d, J = 6. 7 Hz, 1H), 
8. 51 (d, J = 1. 6 Hz, 1H), 8. 24 (dd, J = 8. 7, 1. 6 Hz, 1H), 
8.05 (d, J = 8.7 Hz, 1H), 7.35 (dd, J = 8. 8, 5.6 Hz, 2H), 
7.28-7.17 (m, 6H), 7.08 (t, J = 8. 8 Hz, 2H), 5.50 (m, 1H), 5.12 (s, 2H), 
4.48 (d, J = 16.8 Hz, 1H), 4.41 (d, J = 16. 8 Hz, 1H), 3.93 (s, 3H), 
3. 31 (m, 1H), 2. 97 (dd, J = 14. 1, 8. 9 Hz, 1H) 
IR (KBr) 3370, 1705, 1655, 1600 cm -1 
MS (SIMS, positive) m/z 570 (MH + 0 

2- [5- 7 y -2-(4-7 n 7 x ^;l/)-6-t + V -1, 6- ^hKn-l- h? 'J ^ i? 
^;U]-N-[l-[(5- *Jl'y£*-is'<yX*-*W-Jl'-2- -OlO iiA/tf—)V\-2-7 * 

* <D&Mit&®J (180 mg, 0.316 mmol) <D 'J/ ^AXJ^y 4 K (5 mL) 
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Wv??na^> (5 mL) M£-7&&fC*#T> &itT )V % --7 A (680 mg, 2. 
55 mmol ) ZlMZ-tzWi, 0 X~mMX»l l$IHI«#Lfco tK (10 mL ) tl N 

(i mD ^jfm^.. tit'i mmmwLtiWi. vtftw&zmL, cnzfrttvu 

*J]/AT*1fc»Ltio ti btlfci^^ 'J * ;l/^7 7A^OTh^77^ - (2: 

146 mg (83X)#/c 0 
mp 207-214^ 

1 H-NMR (500 MHz, DMS0-d 6 ) 6 8. 94 (d, . J = 6. 8 Hz, 1H), 8.46 (s, 1H), 
8.24 (d, J = 8.6 Hz, 1H), 7.87 (d, J = 8. 6 Hz, 1H), 
7. 35 (dd, J = 8. 7, 5. 5 Hz, 2H), 7. 29-7. 18 (m, 6H), 
7.11 (t, J = 8. 7 Hz, 2H), 5.55 (m, 1H), 5.13 (s, 2H), 
4. 48 (d, J = 16. 6 Hz, 1H), 4. 42 (d, J = 16. 6 Hz, 1H), 3. 30 (m, 1H), 
2. 97 (dd, J = 14. 1, 8. 8 Hz, 1H) 

IR (KBr) 3300, 1700, 1655, 1600, 1520, 1500 cm -1 

MS (SIMS, negative) m/z 554 (MH~ ) 

mrnm 6 

2-[5- i?JV7t*i/ftJl/tf— )VT I ;-2-(4-7;i/^-o7x-;i')-6-t+y-i 
,6- ! Jii Kn-1- fcf'J 5 v> — /U]-N-[l-[[6-(y Y frtf— ^) ^>X**V 

(1) i (D&mtt&to'&xfittn 4 <z>&mit&w%m^Tm.Mm i -cot 

EI*il©EJKfci:*>N 2-[5- Kl/VA/**i/ijJU#— J^T ^ y-2-(4-7^n7 x 

~;i/)-6-^-^v-i,6- ytFo-1- tf >>5 ^-;v]-N-[i-[[6-(^ 

;l>) ^>X**t7-^-2- -OU] tFa^->^;i/]-2-7i-;i/if^] T-fe 

*5 K£fi-fe@#<fc LT1.09 g 05%mtz 0 

(2) Ig(l) oaW>fb^^ffl^T^JfeM 1 -(2)i|sIil©S:j5SJCci:«?. MMit 
£tt£*JH&*6»£LT521 mg (50K)#*io 

mp 247-250^ 
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1 H-NMR (500 MHz, DMS0-d 6 ) 59.02 (d, J = 6. 7 Hz, 1H), 8.84 (s, 1H), 
8.45 (s, 1H), 8.40 (s, 1H), 8.12 (s, 2H), 7.46-7.41 (m, 4H), 
7.38 (t, J = 7. 1 Hz, 2H), 7.33 (t, J = 7. 1 Hz, 1H), 

7.25 (t, J = 7. 2 Hz, 2H), 7.22-7.13 (m, 5H), 5.53 (m, 1H), 5.17 (s, 2H), 
4.53 (d, J = 16.7 Hz, 1H), 4.45 (d, J = 16. 7 Hz, 1H), 3.93 (s, 3H), 

3.30 (m, 1H), 2.97 (dd, J = 14.2, 8.9 Hz, 1H) 

IR (KBr) 3370, 3240, 3020, 2920, 1715, 1655, 1600, 1520 cm -1 
MS (SIMS, positive) m/z 704 (MH + ) 

2-[5- t ^ y-2-(4-^;U5i-n7i^.;i/)-6-5t-+y-i, 6- Fu-i- try S *J 
-;u]-N-[l-[[6-(/ h + ->*yi/s|?— '^yX**W-J\'-2- <i )V\ fijl<tf— 

-feJfeS<i:LT284 mg (88X)»;fco 
mp 197-200°C 

1 H-NMR (500 MHz, DMS0-d 6 ) 5 8. 97 (d, J = 6. 7 Hz, 1H), 8.46 (s, 1H), 
8. 12 (s. 2H), 7. 35 (dd, J = 8. 7, 5. 5 Hz, 2H), 7. 28-7. 17 (m, 6H), 
7. 10 (t, J = 8. 7 Hz, 2H), 5. 52 On, 1H), 5. 12 (s, 2H), 
4. 48 (d, J = 16. 6 Hz, 1H), 4. 40 (d, J = 16. 6 Hz, 1H), 3. 93 (s, 3H), 

3.31 (m, 1H), 2.97 (dd, J = 14.1, 8.9 Hz, 1H) 

IR (KBr) 3350, 3000, 1705, 1655, 1600, 1500 cm" 1 
MS (SIMS, positive) m/z 570 (MH + •) 

mmm s 

2-[5- 7 5 ; -2-(4-7;l/t O 7 x-;l/)-6-^ + 7-1, 6^ 5> b Kd-1- fcf »J 5 V 
— /I/]-N-[l-[(6- *JJ\/tf-*i/'<>X#*-V-*/-Jl'-2- 4 tV) /l/]-2-7 x 
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M^mtLXQl mg (52X) '&tz 0 
mp 235-241°C 

'H-NMR (500 MHz, DMSO-de ) S 8. 93 (d, J = 6. 8 Hz, 1H), 8.29 (s, 1H), 
8.14 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 8. 4 Hz, 1H), 
7.35 (dd, J = 8.7, 5.6 Hz, 2H), 7.28-7.17 (m, 6H), 
7.11 (t, J = 8.7 Hz, 2H), 5.56 (m, 1H), 5.13 (s, 2H), 
4.49 (d, J = 16.7 Hz, 1H), 4.42 (d, J = 16. 7 Hz, 1H), 3.33 (m, 1H), 
2. 96 (dd, J = 14. 0, 9. 0 Hz, 1H) 

IR (KBr) 3330, 1700, 1650, 1600, 1555 cm -1 

MS (SIMS, negative) m/z 554 (MH" ) 

2- [5- lZ/ t JA/jr*i/il)\/tf— A/7 ;7-2-(4-7;^n7i-;l/)-6-t+V-l 
,6- Ko-1- t°U 5 'J—W-N-(l- fcj]/$ju-2- 7x~;l/xf;l') T-fe* i 

(1) 1 (D&mil&Qi'Bi&L-y x-;i/77-;-^ffll^THWJ l -(1) 

tm%k<DKJ&\Z&t)^ 2-[5- ; J )\zJt* ; sti — JV7 I J -2-(4-7WP7 

x— ^)-6-**V-l,6- S^tKn-l- b° U S — yl/]-N-(l- tKn + i/^W 
- -7 x-;l/JLf-;u) T-fer*S K^eMli LT6.51 g (81K)*§tf:o 

(2) ii(D <DBMt&®%m^Tnmm i -v) tmmcDfrfeizj:*), mmit 

^«f*efe»S<!:LT5.45 g (93X)*ffc 0 
mp 138-141^ : 

'H-NMR (500 MHz, CDCU ) 6 9. 62 (s, 1H), 8.77 (brs, 1H), 
7. 53 (dd, J = 8. 7, 5. 2 Hz, 2H), 7. 48 (s, 1H), 7. 43-7. 33 (m, 5H), 
7. 28-7. 08 (m, 7H), 6. 52 (d, J = 6. 8 Hz, 1H), 5. 24 (s, 2H), 
4.77 (q, J = 6. 6 Hz, 1H), 4.52 (ABq, J = 15. 4 Hz, 2H), 3.17 (m, 2H) 
IR (KBr) 3270, 3010, 1725, 1645, 1600, 1520 cm" 1 

MS (SIMS, positive) m/z 529 (MH + ) 
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mmm 1 o 

2-[5- i> ; J A/* * -> t) jistf-jisT x ;-2-(4-7;^o7x-;P)-6-t+y-i 
,6- ybKo-i- try s i?— yu]-N-[i-[[5-(^>y;u*4">*^^— yu) 

(1) ^ttfll 9 ©£«fl^8j (4.06 g, 7.68 mmol ) t74? h>*>7>/ t KU V 
(2. 1 mL, 23 mmol ) © i? 9 o p p< * V (50 mL ) mWLK h U if^7 ^ V (0. 

64 mL, 4.6 mmol ) £in*.. ^M"e2 B^jlf^ L*io tfrMl^IRU dn*ft 

n&titzmmm&yk (100 mD {cjnx. N fttti^/i/TfatBLfco m&m&mwk 

U «^^**>tf AT?ffc*L;teSU MffiT-TML/Co #S>ttfc0 
WVB&z.-TJl'-ZfiifrL, SfcK: LfcWtfJ^ M&T-C&ISkL. 2-[5 

- < > ^ i/* ;PtC-^7 ; ; -2-(4-7 o 7 i-;l/)»6-t + y-1, 6- ; J 
fc Ko-i- t°U S y-;i/]-N-[l-(i/7; t Kp+^^f;P)-2-7x-;i/if;H 
T-fe^ = K^SfeHfri LT3.68 g (86X)^o 

(2) ^no^AA (10 mL ) t*-? J—JV (4.5 mL, 77 mmol ) (DM^W^K 
EMfcT-tr*-A (5. 0 mL, 70 mmol ) *1555-IH^tJ"r«fT Lfco 0 °C-?10# 

BB«#L;fcffe. IH(1) <Z>gfi*j4fc£-% (1.30 g, 2.34 mmol ) ^Anx.^o 0 °C~ 

y— 71/ (13 mL ) 5 CD^^ft^ (735 mg, 3.02 mmol ) 65°C 

N Tk^-fb^- h-U -MciSJft (50 mL ) tzijaz.^ mm^fr-ettotiiLtzo 

7^ - (50:1? BP*K-^ 9 J-)V) iZ\£*OfrMmmL, 2-[5- ^VS>;l/J*- 
+ >> * ;V^*~;i/7 5 ; -2-(4-7 n 7 x -;i/)-6-t + v -1, 6- ytKn-1- t° 
ij 5 y i^]-N-[l-[[5-(^ > y At* W OXt*i?-V"-A-2- ^ 
A] tKn*->^f;H-2-7x^xf;i/] T-fe* S K*£triR'£ < ft£8fc*H&H 
LT395 mg*ffc 0 
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o) 1*1(2) (Dmm4k&va&&ttm&m&m^-zn-mmi-C2)tm&e>RfoK 

<fc«9. Mm^m^n^^tLxnQ mg (2- [5- ^y^M-*->#;u**.^i/ 

7;;-2-(4-7WP7i^;l/)-6-t + V-l,6- i>t Ko-1- h° U ^ y-A/]-N- 

[l-(i/7ykFDt^^f;i/)-2-7ii;nfyH T-fc* 5 K^&©iR*i0X)» 
mp 221-225°C 

1 H-NMR (500 MHz, DMS0-d 6 ) 5 9. 02 (d, J = 6. 8 Hz, 1H), 8.83 (s, 1H), 
8. 55 (d, J = 1. 4 Hz, 1H), 8. 40 (s, 1H), 8. 26 (dd, J = 8. 8, 1. 4 Hz, 1H), 
8.05 (d, J = 8. 8 Hz, 1H), 7.52 (d, J = 7. 2 Hz, 2H), 7.46-7.35 (m, 9H), 
7.32 (t, J = 7. 1 Hz, 1H), 7.28-7.12 (m, 7H), 5.51 (m, 1H), 5.42 (s, 2H), 
5. 17 (s, 2H), 4. 53 (d, J = 16.6 Hz, 1H), 4. 45 (d, J = 16. 6 Hz, 1H), 
3. 32 (m, 1H), 2. 96 (dd, J = 14. 1, 9. 0 Hz, 1H) 
IR (KBr) 3370, 1715, 1670, 1655, 1600, 1520 cnr' 
MS (SIMS, positive) m/z 780 (MH + ) 

mnmi 1 

2-[5- VJVjrif-i/ ft )VT I >/-2-(4-"7yP*D7x— yU)-6-^-*v-i 

,6- i?t Ko-1- tf'J i { J— yl/]-N-[l-[[5-(^^;UT ^ J /I/) ^>X* 

(1) MM&\ 3 -a)<DBtf}4t&m (2.00 g, 2.83 mmol ) ©DMS0 (250 mL) 

tul N TkSKfc^ h y (30 mL ) &jta;U ^Wlfco RJ6 

&&o. 1 n (iooo mL ) izjja^ WrWtm-fl/'eibtoLtio tttfj&£tStfn:ti& 

$j£i-x;i/-e&^u A^T-effci&U 2- [5- ^yy/i/*+->*A/t*^7 5 
y-2-(4--7;u^D7 x— ;i/)-6-*-*v-i,e- ytKo-i- f'J ^ ^— ;i/]-N-[i-[ 

(5- *;1/jK+->'<>X^-'*"^!/-;W2- -Ot/) t FD + ^^f^]-2-7i-;Ui 
T-lr^5 K£fifeH#£ LT1. 58 g (81X)*#*:o 

(2) 11(1) ©SfiWt^tt (450 mg, 0.651 mmol) . ;UT i > (67 m 

4 7 
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g, 0.82 mmol) &O*H0BT (176 mg, 1.30 mmol ) <DMF (10 mL ) **tcN-if- 
JV*:J\s7 * U y (0.10 mL, 0.79 mmol) &.O f WSCI<Di&^& (148 mg, 0. 772 mmol) 
£flnx.> ^i&-?3.5 tiffflMWLtZo Rmm&l N (80 mL ) £jD*.. W^. 

^--r^-e&^U ^TT^iL> 2-[5- ^y^w+->*;^:-;i/7?;-2 
-(4-7MD7x-;i/)-6-t*v-U- Fd-i- try ^ y—;H-N-[l-[[5-< 
x^yl/T ^ J AS) ^>Xt+f7-^-2- t Kn + >>^f;i/]-2- 

7ii;l/xf;V] T-fe*^ KSrfifeHttt LT397 mg (85JD»fco 

(3) 11(2) OlWft^ft (448 mg, 0.623 mmol) ©DMSO (5 mL) ^f-Dess 
-Martin (446 mg, 1.05 mmol ) ^2&T?1. 5 B^fit^U 

tzc %.mmz?-*tiiwi± b y ^A^o.22 g /mL <Dm&-v&t?&m]£WLfo&i- h u 
^atk*«[ (5 mD fcmx.^ mM-emtLfcvt. mm^^mmLtzo wuam 

&2fc7£U fcB^^*->* A^ftjftLfcSU *EET-e»*L^o ME<t:$fc<Z>** 
%££-*>-t!:s •> 'J -hVAt-h^ 7 -f - (50:1* p n - J ? J 

-JV) i£«fct>5Mli»»U M*fc^«*8fcftfe*&S<»:LT268 mg (60«)#^o 
mp 256-261^C 

'H-NMR (500 MHz, DMS0~d 8 ) 5 9. 00 (d, J = 6. 9 Hz, 1H), 8.86 (s, 1H), 
8.65 (t, J = 5. 5 Hz, 1H), 8.46 (d, J = 1. 6 Hz, 1H), 8.40 (s, 1H), 
8.14 (dd, J = 8. 7, 1.6 Hz, 1H), 7.97 (d, J = 8. 7 Hz, 1H), 
7.46-7.40 (m, 4H), 7.38 (t, J = 7. 1 Hz, 2H), 7.33 (t, J = 7. 1 Hz, 1H), 
7.26 (t, J = 7. 2 Hz, 2H), 7.22-7.13 (m, 5H), 5.54 (m, 1H), 5.17 (s, 2H), 
4. 53 (d, J = 16. 4 Hz, 1H), 4. 46 (d, J = 16. 4 Hz, 1H), 3. 3 (m, 3H), 
2.95 (dd, J = 14.1, 9.1 Hz, 1H), 1.16 (t, J = 7. 2 Hz, 3H) 
IR (KBr) 3350, 3250, 3020, 1715, 1655, 1600, 1520 cm -1 

nnm 12 

4 8 
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2-[5- y-2-(4-7 7l/*n-7i — ;U)-6-*+V-l,6- ^kKn-1- b° 
— yl/]-N-[l-[[5-(Jif'/UT S y fiJltf—JU) *i.>X* As-2- 4 AS\ ijA/ 

8fcSlfe*gS<fc LT111 mg 
mp 233-239°C 

'H-NMR (500 MHz, DMS0-d 6 ) 8 8. 94 (d, J = 6. 8 Hz, 1H), 
8. 65 (t, J = 5. 5 Hz, 1H), 8. 46 (d, J = 1. 6 Hz, 1H), 
8. 14 (dd, J = 8. 7, 1. 6 Hz, 1H), 7. 98 (d, J = 8. 7 Hz, 1H), 
7.35 (dd, J = 8. 7, 5.5 Hz, 2H), 7.29-7.18 (m, 6H), 
7.10 (t, J = 8.7 Hz, 2H), 5.53 (m, 1H), 5.12 (s, 2H), 
4. 48 (d, J = 16. 7 Hz, IB), 4. 42 (d, J = 16. 7 Hz, 1H), 3. 3 (m, 3H), . 
2.96 (dd, J = 14.1, 9.0 Hz, 1H), 1.16 (t, J = 7. 2 Hz, 3H) 
IR (KBr) 3300, 1705, 1640, 1600, 1525, 1500 cm -1 

mmm 1 3 

2- [5- 'OiSJlstZ-i/ftJl'tf—Jl'T 5 ;-2-(4-7Wn7x-^)-6-t + V-l 
,6- Ko-1- h°U ^ S> — yU]-N-[l-[(5- i hn^>Xt+t , /-^-2- -< ;10 

(1) #%#J 1 ©*»ffc£«BRtf#*0l 6 03l«j^«*ffl^T»ll« 1 -O) t 

I»H§<£>RJS 2-[5- ^y^W^^^/^^-iVT i ; -2-(4-7 yl't o 7 x 

— 7lO-6-**V-l, 6- i^b Fp-1- tfU $ S^— ;H-N-[l-[(5- ^bnOX**- 
•tf-*/-;i/-2- -T;U) kFn + >>yf;i/]-2-7z-;l/xf;i/] T-fe^ Kfc&ftfe 
@#:<fc LT2. 54 g <99JO^fco 

(2) zona) <Dmmt&®&m^Tmmmi<2)tmm<Dfci&fc£to^ ^mit 

£4&*»SfeH#£LT1.47 g (59!K)#/Co 

'H-NMR (300 MHz, DMS0-d 6 ) 6 9.07 (d, J = 6. 8 Hz, 1H), 
8.90 (d, J = 2. 2 Hz, 1H), 8.85 (s, 1H), 8.52 (dd, J = 9. 1, 2.2 Hz, 1H), 
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8.40 (s, 1H), 8.18 (d, J = 9. 1 Hz, 1H), 7.53-7.10 (m, 14H), 
5. 49 (m, 1H), 5. 17 (s, 2H), 4. 58 (d, J = 16. 8 Hz, 1H), 
4.44 (d, J = 16. 8 Hz, 1H), 3.4-3.25 (m, 1H), 

2.97 (dd, J = 14.2, 8.9 Hz, 1H) 

IR (KBr) 3350, 3050, 1715, 1655, 1600, 1520 cm -1 

mmm 1 4 

2-[5- s<> ; J)Vjr*i/ti tort— JUT i J -2-(4-7 fr* o ~7 x. — ;t/)-6-^* V -1 
,6- yt Ko-1- t°U i v>-;W]-N-[l-[(5- 7; J ^yXXf-tV-fr-Z- -OlO 

3®iH^I (1.340 g, 1.940 mmol ) ©THF (40 mL ) „ tK (7 
mL) (7 mL) fi&&&fcftt& (2.734 g, 48.95 mmol ) &.tt*l N 

tt& (1.64 mL ) *1m?L, m&-Z\mfKBLfrLfco hSrilLfc*. 

h u * A7k^?SS.^?n^7K-e^L. fiM^ h y ^ A-^^L^m. MET 

-e«L/co iM^'J*W7A^n7hr77^ - (96 : 4^nnWA 
-*9 J—fc} (97 : 3^oot>;VA-^^y-;l') 1CJ; 0#ltt*fr$!lU ^ 

«-fk^«r*e*feH#<!: LT1.004 g (7890 |#fco 
1 H-NMR (300 MHz, DMS0-d 6 ) 6 8.93 (s, 1H), 8.92 (d, J = 6. 6 Hz, 1H), 

8.41 (s, 1H), 7.54 (d, J = 8. 9 Hz, 1H), 7.48-7.13 (m, 14H), 

6. 95 (d, J = 2. 0 Hz, 1H), 6. 92 (dd, J = 8. 9, 2. 0 Hz, 1H), 5. 56 (m, 1H), 

5.37 (s, 2H), 5.17 (s, 2H), 4.53 (d, J = 16.7 Hz, 1H), 

4.44 (d, J = 16. 7 Hz, 1H), 3.25 (dd,- J = 14.0, 4.4 Hz, 1H), 

2. 92 (dd, J = 14. 0, 8. 9 Hz, 1H) 

IR (KBr) 3325, 3000, 1695, 1650, 1600, 1510 cm" 1 

nmm 1 5 

2-[5- 7;;-2-(4-7;WP7x-;V)-6-t + V-l,6- yth'o-1- bf U i V 
-;I/]-N-[l-[(5- 7 5M>X*+t!/-H- << fr) ^;V^-;H-2-7x-^ 
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ftfe@#£LT228 mg (83X) 

1 H-NMR (500 MHz, DMS0-d 6 ) S 8. 83 (d, J = 7. 0 Hz, 1H), 
7. 53 (d, J = 8. 8 Hz, 1H), 7. 36 (m, 2H), 7. 28 (s, 1H), 
7.26 (t, J = 7.3 Hz, 2H), 7.23-7.17 (m, 3H), 7.13 (t, J = 8. 8 Hz, 2H), 
6.96 (d, J = 2.2 Hz, 1H), 6.92 (dd, J = 8.8, 2.2 Hz, 1H), 5.56 (m, 1H), 
5.35 (s, 2H), 5.14 (s, 2H), 4.48 (d, J = 16. 6 Hz, 1H), 
4.41 (d, J = 16.6 Hz, 1H), 3.25 (dd, J = 14.1, 4.8 Hz, 1H), 
2. 93 (dd, J = 14. 1, 8. 8 Hz, 1H) 

IR (KBr) 3250, 3000, 1700, 1650, 1600, 1520, 1500 cm -1 

MS (SIMS, positive) m/z 527 (MH + ) 

mmm 1 6 

2-[5- ^ > ~J ft/Or^-i/ ij jU^—jVT i J -2-Ci-y /M-n-7 x. —Jls)-6-*3- V -1 
,6- ^hKo-i- fc° U ^ i>—;i/]-N-[l-[[5-( h y yj^jraj ? jvt I 

HJfeM 1 4 (D&mfc&QB. (149 mg, 0.226 mmol) OTHF (3 mL) Mti^ h >J 
xf;I/7; > (0.038 mL, 0.273 mmol) ^iM^fz^k, -78 °CiC^ip U Mfch V 
7;l/tn^^>X;I/^yH (0.046 mL, 0.273 mmol) £-MTLfco f# £> 
lRlfiK"ei B#P H 1iI#Lrt:^ tK (10 mL ) ^*n^. SILi:ML> 

(95 : 5? o cr*;l/A-/. — >rU — 90 : 10 ^ a p y. * / -;U) tc£ 

t>3*M»«U &«<h£«9*&*&H#i: LT145 mg (81jO#fco 

1 H-NMR (300 MHz, DMS0-d 6 ) 5 8. 99 (d, J = 6. 9 Hz, 1H), 8.90 (s, 1H), 
8.41 (s, 1H), 7.96 (d, J = 8. 9 Hz, 1H), 7.83 (d, J = 2. 0 Hz, 1H), 

5 1 
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7. 50 (dd, J = 8. 9, 2. 0 Hz, 1H), 7. 44-7. 14 (m, 14H), 5. 54 (m, 1H), 
5.17 (s, 2H), 4.53 (d, J = 16. 8 Hz, 1H), 4.45 (d, J = 16. 8 Hz, 1H), 
3. 4-3. 1 (m, 1H), 2. 94 (dd, J = 14. 1, 9. 0 Hz, 1H) 

IR (KBr) 3325, 3025, 1705, 1650, 1600, 1520 cnT 1 

MS (SIMS, positive) m/z 793 (MH + ) 

mmm 1 7 

2-[5- 7;;-2-(4-7^n7x-;l/)-6-t + V-l,6- v*hKo-l- fcf U 5 i? 
-;l/]-N-[l-[[5-( h U y JVjr n t 2 yxfrfr—jVT i J ) ^yXt+t^/-^^ 

mum i e (Dmmit&M&m^Tnmm 4 tmm<DKmiz£*) , m&it^m^ 

8HtfeB#£LT67 mg (58D *§fco 
mp 165-170^ 

1 H-NMR (500 MHz, DMSO-d, ) 6 8. 91 (d, J = 6. 9 Hz, 1H), 
7.91 (d, J = 8. 9 Hz, 1H), 7.79 (d, J = 2. 0 Hz, 1H), 
7.48 (dd, J = 8.9, 2.0 Hz, 1H), 7.36 (m, 2H), 7.29 (s, 1H), 
7.26 (t, J = 7. 3 Hz, 2H), 7.23-7.17 (m, 3H), 7.12 (t, J = 8. 8 Hz, 2H), 
5.53 (m, 1H), 4.48 (d, J = 16. 6 Hz, 1H), 4.42 (d, J = 16. 6 Hz, 1H), 
3.31 (dd, J = 14.1, 4.7 Hz, 1H), 2.95 (dd, J = 14.1,-8.9 Hz, 1H) 
IR (KBr) 3300, 3000, 1645, 1600, 1520, 1500 cm" 1 
MS (SIMS, positive) m/z 659 (MH + ) 
1 8 

2- [5- *Z> Z>Jl/#* fij J]/#—A/T Z'J-2-(4-yA/*v7 x — AO-B-:** V -1 
,6- Kn-1- try ^ — ;l/]-N-[l-[(5- * \> * is 1>X -to -2- 4 

(i) i <D$tmik&os&.v&*fm 7 cDiM^*ffl^t»] 1 -co t 

ITO<D^J£fc:J: 2-[5- V JVtf—JVT \ J folrvy x. 

~;l/)-6-^-^v-l,6- s?tKo-i- b'»J 5 5>— ;l>]-N-[l-[(5- * V^-^lyX* 
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feB#<h LT810 mg mV>%fz 0 

(2) ±mt&w&m^"Tmmmi<2)tmm<DRj&iz£t), mmit&mz&kn 

Mli LT906 mg (51%yMtz 0 
mp 233-235°C 

1 H-NMR (500 MHz, DMS0-d 6 ) 5 8.98 (d, J = 6. 9 Hz, 1H), 
8.92 (s, 1H), 8.41 (s, 1H), 7.81 (d, J = 9. 1 Hz, 1H). 

7.52 (d, J = 2.4 Hz, 1H), 7.46-7.41 (m, 4H), 7.38 (t, J = 7. 1 Hz, 2H), 
7.33 (t, J = 7. 1 Hz, 1H), 7.28-7.14 (m, 8H), 5.55 (m, 1H), 5.17 (s, 2H), 

4.53 (d, J = 16.7 Hz, 1H), 4.44 (d, J = 16.7 Hz, 1H), 3.86 (s, 3H), 
3.30 (dd, J = 14.1, 4.5 Hz, 1H), 2.94 (dd, J = 14.1, 9.0 Hz, 1H) 

IR (KBr) 3390, 3300, 1705, 1660, 1605, 1520 cnT 1 
MS (SIMS, positive) m/z 676 (MH + ) 

mmm 1 9 

2-[5- T ^ J -2-U-7Jls*ay x-;lO-6-5j-*V-l,6- fc Kn-1- t° U ^v? 
— yi/]-N-[i-[(5- / h^v^ox^+-9-V-;u-2- -T^) A^t:-^]-2-7x- 

HWJ 1 8CDM4b^£ffl^m»]4 i:|nl#©S:^{Cj;J9 N &mtt£>W%: 
^fe^^tLT586 mg (92X)^^ 0 
mpl63-169 °C 

'H-NMR (500 MHz, DMS0-d 6 ) 58.92 (d, J = 6. 9 Hz, 1H), 
7. 82 (d, J = 9. 1 Hz, 1H), 7. 53 (d, J = 2. 4 Hz, 1H), 
7. 35 (dd, J = 8. 6, 5. 6 Hz, 2H), 7. 29-7. 18 (m, 7H), 
7.11 (t, J = 8.6 Hz, 2H), 5.54 (m, 1H), 5.16 (s, 2H), 
4.48 (d, J = 16.5 Hz, 1H), 4.41 (d, J = 16. 5 Hz, 1H), 3.86 (s, 3H), 
3. 30 (dd, J = 14. 1, 4. 4 Hz, 1H), 2. 95 (dd, J = 14. 1, 9. 1 Hz, 1H) 
IR (KBr) 3390, 3270, 1705, 1660, 1605, 1505 cm - ' 
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MS (SIMS, positive) m/z 542 (MH + ) 

nmm 2 0 

2-[5- T $ y-2-(4-7^^n 7 i-;l/)-6-^- *V-1,6- S>kKo-l- hf U * y 
-=.;l/]-N-[l-[(5- t Ko + v/^yXt+ty-M- << iV) rtJm-JV]-2-7 x 

HSfe^Jl 9©&fHb£«B (452 mg, 0.835 mmol) ©^on^V (10 mL ) 
*§&i^k&T. =m4k*7m®i??w* ? y fefc (1.0 M, 8.4 mL, 8.4 mmol ) 
*ti\?Ltz'&^ 0°C~^S.-£4 l^raa^LAio ttrj—fr (1.5 mL) £;bnx.> 10# 
fffl«#L;fc8u R£tt£tefn*fcBtaK*?- h U AtK^ (50 mL ) fcjn*.. S^S? 

ttEET*e*»L;teo a«S*'>U*^/7"5A^n"T - CIO: 1 ^ n 

n*;t,A-^ *7 -;b) tC«fc05Mi«MttU ^ffifl^ttfcltfeStti LT340 g 
(77X) mtzo 

'H-NMR (500 MHz, DMS0-d 6 ) 59.95 (brs, 1H), 
8.89 (d, J = 6. 9 Hz, 1H), 7. 69 (d, J = 8. 9 Hz, 1H), 
7. 35 (dd, J = 8. 5, 5. 6 Hz, 2H), 7. 29-7. 07 (m, 10H), 5. 54 (m, 1H), 
5.15 (s, 2H), 4.48 (d, J = 16. 5 Hz, 1H), 4.41 (d, J = 16. 5 Hz, 1H), 
3. 27 (dd, J = 14. 1, 4. 7 Hz, 1H), 2. 94 (dd, J = 14. 1, 9. 0 Hz, 1H) 

IR (KBr) 3410, 3290, 1705, 1660, 1605, 1520, 1505 cm -1 

MS (SIMS, positive) m/z 528 (MH + ) 

mum 2 1 

2-[5- Ky'JJi/* ;UT ;-;.-2-(4-7X/*0 7x-A/)-6-t*y-l 
,6- v*k Ku-1- try S 5> — ;l/)-N-[2- 7 i-7l/-l-[(2- f77'J;l/) #>rt"}-*— 
T-fe^5 K©£-J£ 

(1) HJfe^J 9 <D%M\t^m (724 mg, 1. 37 mmol ) © ? D n ^ * > (15 mL ) 
*g&{c2- h U t f;l/->'J;l/f7 7-^ (0.23 mL, 1.4 mmol ) %]MX-tz'&, g& 
~C1 BTSmWLtio fh^yWVtif^^t'J KOTHF (1 M, 2.5 
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mL, 2.5 mmol) £An*-> 30ftmm$ Ltz'&. R«ffi*fi5ftlKift7k*^ h U V A 
(50 mL ) tZjjaZ.* ? PP*;l/A-e*fitfl L/c 0 jfttfJ«**f7K*Slvr* •> 

(50:1? do*^-^ »cJ:»)$Mm!fflU 2-[5- y * *> # 

yl/^'-;l/T ^ ;-2-(4-7;Pto7x-^)-6-t^V-l, 6- v>fcKo-l- k°»j^ 
— ;u]-N-[2- 7x-;H-[(2- f-TVU/u) t Kn + ->^f;l/] ^yu] T-fe* 
^ K£6fe@#£ LT665 mg (79X)»^ 0 

(2) ±M\ti$m*m^TmMm\<vtnm<D$LfeK&<o, 

*£i^<t LT554 mg (86X)»fc 0 
mp 209-211^ 

1 H-NMR (500 MHz, DMS0-d 8 ) 58.92 (s, 1H), 8.85 (d, J = 7. 5 Hz, 1H), 
8. 41 (s, 1H), 8. 30 (d, J = 3. 0 Hz, 1H), 8. 21 (d, J = 3. 0 Hz, 1H), 
7.47-7.41 (m, 4H), 7.38 (t, J = 7. 1 Hz, 2H), 7.33 (t, J = 7. 1 Hz, 1H), 
7. 27-7. 18 (m, 5H), 7. 15 (d, J = 7. 0 Hz, 2H), 5. 67 (m, 1H), 5. 17 (s, 2H), 
4.55 (d, J = 16.6 Hz, 1H), 4.42 (d, J = 16. 6 Hz, 1H), 
3. 19 (dd, J = 14. 0, 4. 2 Hz, 1H), 2. 88 (dd, J = 14. 0, 9. 2 Hz, 1H) 
IR (KBr) 3360, 1725, 1655, 1605, 1525 cm"' 

MS (SIMS, positive) m/z 612 (MH + ) 
Hfe|«j2 2 

2- [5- T ^ ;-2-(4-7/VtP7 *-;l>)-6-** V-l. 6- 5>kKo-l- tf U i : J 

— ;w]-N-[2- 7x-;H-[(2- f-ryy-HO JvVjU—fr] -x^] T-tfi K© 

&&$£M>t LT370 mg (100JO ntz a 
mp 199-203°C 

'H-NMR (500 MHz, DMS0-d 6 ) 58.79 (d, J = 7. 5 Hz, 1H), 
8. 30 (d, J = 2. 9 Hz, 1H), 8. 21 (d, J = 2. 9 Hz, 1H), 
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7.36 (dd, J = 8.5, 5.6 Hz, 2H), 7.29-7.14 (m, 8H), 5.67 (m, 1H), 

5. 15 (s, 2H), 4. 50 (d, J = 16. 6 Hz, 1H), 4. 39 (d, J = 16. 6 Hz, 1H), 

3. 19 (dd, J = 14. 0, 4. 3 Hz, 1H), 2. 89 (dd, J = 14. 0, 9. 2 Hz, 1H) 

IR (KBr) 3380, 1650, 1605, 1500 cm"' 

MS (SIMS, positive) m/z 478 (MH + ) 

$mm 2 3 

2- [5- s<yi?J]/*jrisj]jU#— JVT ^ y -2-(4-7 n 7 x - ;U)-6-t + V-l 
,6- v^fc Kn-1- t°U ^ it — ;l/]-N-[l-[(2- U —710 il Jl#-Jl<l-2-7 

(1) m^m i 8 (Dmmit&yv&m^Tmmm 1 -a)i 

ffl1fc<D%.fote£ 19. 2- [5- ^>y;l/^-+->*^sK— yUT 5 ;-2-(4-7^tD7 a. 

— ao-6-**v-i,6- s>t Kn-i- try * v ? -yi/]-N-[i-[(2- ^-^-b-v*'; 

k Kn + -»f;t/]-2-7x-;l/xf;i/] T-t?^S K*£tr$B^<ftr*&6B#£ L 
T521 mg#^o 

(2) ±ffi>[ki^£ffl^TltJfe0)J 1 -<2)<fcEI*ll<Z>RJ6K:J:tK **{b^4»*fife 
*£H<!:LT173 mg (###J 8 ©SUH-fb^^ £>© W23j|)ifc 0 

mp 215-220t) 

'H-NMR (300 MHz, DMSO-ds ) 5 8.92 (t, J = 5. 7 Hz, 1H), 8.90 (s, 1H), 
8. 68 (d, J = 7. 2 Hz, 1H), 8. 42 (s, 1H), 7. 51-7. 08 (m, 14H), 
5.25 (m, 1H), 5.18 (s, 2H), 4.50 (d, J = 16. 8 Hz, 1H), 
4.42 (d, J = 16. 8 Hz, 1H), 3.68 (t, J = 6. 1 Hz, 2H), 3.48 (m, 2H), 
3. 10 (dd, J = 14. 0, 4. 2 Hz, 1H), 2. 77 (dd, J = 14. 0, 8. 9 Hz, 1H) 
IR (KBr) 3380, 3270, 1725, 1655, 1600, 1520 cm -1 

mmm 2 4 

2-[5- T S ;-2-(4-7;l/tD7x-;l/)-6-t^V-l,6- yt Fo-1- h"'j S i? 
— ;l/]-N-[l-[(2- ^If-Vy — 710 # A/] -2-7 i-;l/if-7l/] T-t?^S K 
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fifei&lii: LT48 mg (49JK) mtz 0 
mp 180-185^ 

1 H-NMR (300 MH2, DMSO-de ) <58. 92 (t, J = 5. 8 Hz, 1H), 
8.62 (d, J = 7. 2 Hz, 1H), 7.40 (dd, J = 8. 7, 5.5 Hz, 2H), 
7.30-7. 09 (m, 8H), 5.24 (m, 1H), 5.15 (s, 2H), 
4.46 (d, J = 16.7 Hz, 1H), 4.38 (d, J = 16. 7 Hz, 1H), 
3.68 (t, J = 6. 2 Hz, 2H), 3.48 (m, 2H), 3.10 (dd, J = 14.0, 4.2 Hz, 1H), 
2.78 (dd, J = 14.0, 8.8 Hz, 1H) 

IR (KBr) 3350, 1655, 1600, 1530 cm -1 
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nnm 2 6 ®it&® 

2-[5- 7;;-2-(4-7Mo7x~^)-6-t^V-l,6- ytKu-1- f'J;-; 

— ;p]-N-[i-[(5- o^vX**-^/-;^- -fyi/) *;i/t-;H-2-7x- 

mp 222-227t: 

1 H-NMR (500 MHz, DMS0-d 6 ) 6 8.95 (d, J = 6. 8 Hz, 1H), 
7.98 (dd, J = 9.2, 4.3 Hz, 1H), 7.91 (dd, J = 8.4, 2.5 Hz, 1H), 
7.55 (dt, J = 2. 5, 9.2 Hz, 1H), 7.35 (dd, J = 8. 7, 5.6 Hz, 2H), 
7.29-7.18 (m, 6H), 7.10 (t, J = 8. 7 Hz, 2H), 5.50 (m, 1H), 5.15 (s, 2H), 
4. 48 (d, J = 16. 7 Hz, 1H), 4. 40 (d, J = 16. 7 Hz, 1H), 3. 30 (dd, J = 14. 1 
, 4.7 Hz, 1H), 2.96 (dd, J = 14.1, 8.9 Hz, 1H) 

IR (KBr) 3330, 3020, 1710, 1655, 1605, 1525, 1505 cm - ' 

MS (SIMS, positive) m/z 530 (MH + ) 
MMM 2 8 <Dit&<®) 

2-[5- T ^ ;-2-(4-7W.D7x-;t/)-6-t4V-l,6- Kd-1- £ U ^ ! J 

;l/]-2-"7 T-te?i K 

mp 231 -234^ 

'H-NMR (300 MHz, DMS0-d 6 ) 6 8.98 (d, J = 6. 5 Hz, 1H), 
8. 51 (d, J = 1. 4 Hz, 1H), 8. 24 (dd, J = 8. 7, 1. 6 Hz, 1H), 
8.05 (d, J = 8.7 Hz, 1H), 7.40-7.00 (m, 10H), 5.50 (m, 1H), 
5.14 (s, 2H), 4.56-4.31 (m, 4H), 3.30 (m, 1H), 2.96 (m, 1H), 
1.37 (t, J = 7. 1 Hz, 3H) 

IR (KBr) 3300, 1710, 1655, 1600, 1500 cm" 1 
MS (SIMS, positive) m/z 584 (MH + ) 
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mmm 3 0 <o\t^ 

2-[5- 7iy-2-(4-7;l/^07x-;l/)-6-t + V-l,6- 5>kKn-l- t° V ^ 
^./u]-N-[i-[(5- *7;w</i/-f ;u^<>X^-^-9-y-;b-2- -OlO ;l/]-2-7 

mp 270°C 

'H-NMR (300 MHz, DMS0-d 6 ) 5 8.96 (d, J = 6. 8 Hz, 1H), 

8.51 (s, 1H), 8.24-8.11 (m, 2H), 7.98 (d, J = 8. 7 Hz, 1H), 

7. 56 (brs, 1H), 7. 35 (dd, J = 8. 4, 5. 6 Hz, 2H), 7. 30-7. 15 (m, 7H). 

7.10 (t, J = 8. 7 Hz, 2H), 5.53 (m, 1H), 5.14 (s, 2H), 4.58-4.30 (m, 2H), 
3.30 (m, 1H), 2.96 (m, 1H) 

IR (KBr) 3350, 1650, 1600 cm"* 

mmm 3 1 <z>it&m 

2-[5- sOifJlsflri/ftJlstf— JVT $ J -2-(4-7 Jls* P V x. —J^-G-** 7 -1 

,6- s^fc Kd-i- t'U ^ ^-;H-N-[i-[[5-(v?^f ;i/7 ; OX 
mp 222-226^ 

1 H-NMR (300 MHz, DMS0-d« ) 59.00 (d, J = 6. 8 Hz, 1H), 
8.88 (s, 1H), 8.41 (s, 1H), 8.05 (s, 1H), 7.96 (d, J = 8. 6 Hz, 1H), 
7.67 (dd, J = 8. 5, 1.5 Hz, 1H), 7.55-7.02 (m, 14H), 5.57 (m, 1H), 
5.17 (s, 2H), 4.54 (d, J = 16.4 Hz, 1H), 4.45 (d, J = 17. 1 Hz, 1H), 
3.16-2.65 (m, 8H) 

IR (KBr) 3350, 1650, 1500 cm"' 

mmm 3 2 <D\t&m 

2-[5- t ^ ;-2-(4-7;i/tD7x-^H-t^y-U- s>t Ko-i- t°'J ^ ! J 
— M-U- [1-115- (if* I J Jj\s] -h 

mp 129-133°C 
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1 H-NMR (300 MHz, DMS0-d 6 ) 58.94 (d, J = 6. 8 Hz, 1H), 

8. 05 (d, J = 1. 2 Hz, 1H), 7. 97 (d, J = 8. 6 Hz, 1H), 

7.68 (dd, J = 8. 5, 1.5 Hz, 1H), 7.48-7.00 (m, 10H), 5.56 (m, 1H), 

5. 13 (d, J = 6. 7 Hz, 2H), 4. 49 (d, J = 16. 8 Hz, 1H), 

4.41 (d, J = 16.7 Hz, 1H), 3.12-2.72 (m, 8H) 

IR (KBr) 3350, 1650, 1610, 1500 cm -1 

MS (SIMS, positive) m/z 583 (MH + ) 

$mm 3 4 (Dit&m 

2-[5- 7i;-2-(4-7;l/tD7ziW-6-t^V-l ) 6- S^t Kp-1- tf U S i> 

— /i/]-N-[i-[[5-(i?xf;VT ^ J -hfrft— AO / <yX*+t7-;H- -OP] -h 
;v^-;v]-2-7i-;uxf;i'] T-t??i F 
mp 120-124°C 

1 H-NMR (300 MHz, DMS0-d 6 ) 58.94 (d, J = 6. 8 Hz, 1H), 
7.98 (s, 1H), 7.97 (d, J = 8. 8 Hz, 1H), 7.61 (dd, J = 8. 5, 1.3 Hz, 1H), 
7.50-6. 85 (m, 10H), 5.57 (m, 1H), 5.14 (s, 2H), 

4. 49 (d, J = 16. 9 Hz, 1H), 4. 42 (d, J = 17. 2 Hz, 1H), 3. 60-2. 85 (m, 6H), 
1.30-0. 90 (m, 6H) 

IR (KBr) 3350, 1650, 1600 cm"' 

MS (SIMS, positive) m/z 611 (MH + ) 
mmm 3 6 ®it&® 

2-[5- 7 ; y-2-(4-7Mn7 x-;V)-6-t + V-U- 5>kKn-l- fcT V i v 5 
^-yU]-N-[l-[( ^- + i^yn[4, 5-b] t°'J-^y-2- 4 JV) ii )\s7£—)V~]-2-7 s. — )V 

mp 222-225°C 

'H-NMR (500 MHz, DMS0-d 6 ) 59.01 (d, J = 6. 7 Hz, 1H), 

8.76 (dd, J = 4. 7, 1.1 Hz, 1H), 8.42 (dd, J = 8. 3, 1.1 Hz, 1H), 

7.70 (dd, J = 8.3, 4. 7 Hz, 1H), 7.35 (dd, J = 8. 7, 5.6 Hz, 2H), 
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7.29-7.19 (m, 6H), 7.09 (t, J = 8. 7 Hz, 2H), 5.48 (m, 1H), 5.14 (s, 2H), 
4.48 (d, J = 16. 8 Hz, 1H), 4.40 (d, J = 16. 8 Hz, 1H), 3.34 (m, 1H), 
2. 98 (dd, J = 14. 1, 8. 9 Hz, 1H) 

IR (KBr) 3390, 1715, 1655, 1605, 1530, 1505 cm" 1 

MS (SIMS, positive) m/z 513 (MH + ) 

mmm 3 8 <Dit&m 

2- [5- 7; y-2-(4-7^*o7i— -rt/)-6-**V-l,6- Kn-1- fcf U = 'J 
~7i/]-N-[l-[( 'O'/fT^-M- -OIO yi/]-2-7 x— yPJ-f-zi/] T 

-t?* = K 

mp 196-200°C 

1 H-NMR (500 MHz, DMS0-d 6 ) 5 8.90 (d, J = 7. 2 Hz, 1H), 
8.28 (m, 2H), 7.68 (m, 2H), 7.35 (dd, J = 8. 6, 5.5 Hz, 2H), 
7.29-7.18 (m, 6H), 7.10 (t, J = 8. 6 Hz, 2H), 5.75 (m, 1H), 5.16 (s, 2H), 
4.52 (d, J = 16. 5 Hz, 1H), 4.40 (d, J = 16. 5 Hz, 1H), 
3. 27 (dd, J = 14. 0, 4. 5 Hz, 1H), 2. 97 (dd, J = 14. 0, 9. 0 Hz, 1H) 
IR (KBr) 3400, 3290, 3050, 1655, 1605, 1555, 1505 cm -1 
MS (SIMS, positive) m/z 528 (MH + ) 

mmm 4 0 coits® 

2-[5- 7; / -2-(4-7^to7x^)-6-t+V-l,6- v>fcKn-l- fcT U 5 v> 
— ^/]-N-[l-[( ^sXHr*-* V-/W2- -Ol/) rtJ\"£— ;l/]-2-(4- 7yi/to7x 

mp 245-249^ 

'H-NMR (300 MHz, DMS0-d 6 ) 58.94 (d, J = 7. 0 Hz, 1H), 
8.01 (d, J = 7.9 Hz, 1H), 7.92 (d, J = 8. 2 Hz, 1H), 
7.67 (t, J = 7.52 Hz, 1H), 7.56 (t, J = 7. 4 Hz, 1H), 
7. 35 (dd, J = 8. 5, 5. 5 Hz, 2H), 7. 28 (s, 1H), 

7.25 (dd, J = 8.4, 5.6 Hz, 2H), 7.08 (t, J = 8. 8 Hz, 4H), 5.51 (m, 1H), 
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5. 15 (s, 2H), 4. 48 (d, J = 16. 9 Hz, 1H), 4. 39 (d, J = 16. 5 Hz, 1H), 

3.29 (dd, J = 14.1, 4.8 Hz, 1H), 2.95 (dd, J = 14.0, 9.1 Hz, 1H) 

IR (KBr) 3350, 1650, 1600, 1500 cm -1 

MS (SIMS, positive) m/z 530 (MH + ) 

mmm 4 5 co\t&m 

2-(5- ^>W+i/*;V^7 5;-6- **V-2- 7i-H6- 5> t K 
n-1- fcf'J $ ^~/U)-N-[l-[( **-9-Vn [4,5-b] XV it > -2- -f #/l/*K— 

mp 220-223°C 

1 H-NMR (300 MHz, DMS0-d 6 ) 5 9.04 (d, J = 6. 7 Hz, 1H), 

8.84 (s, 1H), 8.76 (dd, J = 4. 7, 1.4 Hz, 1H), 8.44-8. 38 (m, 2H), 

7. 69 (dd, J = 8. 3, 4. 7 Hz, 1H), 7. 46-7. 14 (m, 15H), 5. 49 (m, 1H), 
5. 18 (s, 2H), 4. 51 (d, J = 16. 6 Hz, 1H), 4. 44 (d, J = 16.6 Hz, 1H), 
3. 34 (dd, J = 14. 0, 5. 0 Hz, 1H), 2. 98 (dd, J = 14. 0, 8. 8 Hz, 1H) 

IR (KBr) 3350, 1720, 1655, 1600, 1510 cm" 

MS (SIMS, positive) m/z 629 (MH + ) 

mmm 4 6 <o\t&m 

2-(5- TU-6- **V-2- 7z-;H,6- Ko-1- fcT V i ^-;l/)-N-[l 
-[( 3*-*U-!/n[4, 5-b] tftjyy-2- >f JU) *;l/|-M-2-7i;^if;l/] T 
-fcr* i K 

'H-NMR (300 MHz, DMS0-d 6 ) 58.98 (d, J = 6. 6 Hz, 1H), 
8. 76 (dd, J = 4. 7, 1. 2 Hz, 1H), 8. 42 (dd, J = 8. 3, 1.2 Hz, 1H), 

7.70 (dd, J = 8.3, 4.7 Hz, 1H), 7.39-7.17 (m, 11H), 5.48 (m, 1H), 
5.11 (s, 2H), 4.47 (d, J = 16. 6 Hz, 1H), 4.40 (d, J = 16. 6 Hz, 1H), 
3. 32 (m, 1H), 2. 99 (dd, J = 14. 0, 8. 8 Hz, 1H) 

IR (KBr) 3380, 1715, 1655, 1610, 1530 cm" 1 
MS (SIMS, positive) m/z 495 (MH + ) 
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mmm 5 0 <D4t&va 

2- [5- t + V-2-(m-h'J;l/)-l,6-i?t Ko-1- f'J ^ 5^ — 71/] -N-[l 

-[[5-(* Y <^X^-^-^v:->'i/-2- -OH ^;^:-;H-2-7x 

mp 185-188T! 

1 H-NMR (500 MHz, DMS0-d 8 ) £8.95 (d, J = 6. 5 Hz, 1H), 

8.51 (d, J = 0.7 Hz, 1H), 8.23 (dd, J = 8. 7, 0.8 Hz, 1H), 

8. 05 (d, J = 8. 7 Hz, 1H), 7. 30-7. 06 (m, 10H), 5. 53 (m, 1H), 

5.10 (s, 2H), 4.46 (s, 2H), 3.93 (s, 3H), 

3. 30 (dd, J = 14. 0, 5. 0 Hz, 1H), 2. 99 (dd, J = 14. 0, 8. 5 Hz, 1H), 

2.28 (s, 3H) 

IR (KBr) 3250, 3000, 2925, 1710, 1655, 1605, 1515 cm"' 

MS (SIMS, positive) m/z 566 (MH + ) 

mmm 5 2 am&m 

2- [5- T^y-6- ;**7-2-(m- h V7l/)-1.6-S>fc Ko-1- f'J ^ S>— /l/J-N-d 
-[[5-(xh + ->^W-^) *yX**W-A/-2- 4 A/\ *7/I/ztf-/l/]-2-7 x 

mp 197-199°C 

1 H-NMR (300 MHz, DMS0-d 6 ) 5 8.94 (d, J = 6. 5 Hz, 1H), 
8. 51 (s, 1H), 8. 23 (dd, J = 8. 7, 1.7 Hz, 1H), 8. 04 (d, J = 8. 7 Hz, 1H), 
7.35-7.00 (m, 10H), 5.51 (m, 1H), 5.09 (brs, 2H), 4.46 (s, 2H), 
4.39 (q, J = 7. 1 Hz, 2H), 3.30 (m, 1H), 2.98 (m, 1H), 2.27 (s, 3H), 
1.37 (t, J = 7. 1 Hz, 3H) 

IR (KBr) 3350, 1710, 1655, 1610 cm" 1 

MS (SIMS, positive) m/z 580 (MH + ) 

mmm 5 3 <D\t&m 

2.-15- sOVfrXiri/tUX/tf—frTlJ-S- **V-2-(m-h U 6-v> fc F 
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a-1- fcfU ^ ^-;H-N-[1-C(5- ^^l/A't^M^Xt^t^-M- << ^) * 
/I/ -2- 7 x — )V\ 7 -t? 9 I K 

mp 200-208°C 

1 H-NMR (300 MHz, DMSO-cU ) 5 8.99 (d, J = 6. 6 Hz, 1H), 
8.86 (s, 1H), 8.50 (d, J = 1. 3 Hz, 1H), 8.40 (s, 1H), 
8. 17 (dd, J = 8. 8, 1. 6 Hz, 1H), 7. 97 (d, J = 8. 7 Hz, 1H), 
7.57 (brs, 1H), 7. 50-7.05 (m, 15H), 5. 53 (m, 1H), 5.17 (s, 2H), 
4.50 (brs, 2H), 3.30 (m, 1H), 2.97 (m, 1H), 2.29 (s, 3H) 
IR (KBr) 3250, 1655, 1510 cm - ' 

%mm 5 4 (Dit&m 

2_[ 5 - 7 ;;-6- V-2-(m- h 'J ;10-1. %- 9 J t Ka-1- £ V ^ i?-;H-N-[l 
-[(5- *^//<*>fMVX**t t /-^H- -f7U) /W]-2-7 xi^/if 

mp 262-264^0 

'H-NMR (300 MHz, DMS0-d 6 ) 5 8.93 (d, J = 6. 7 Hz, 1H), 
8. 50 (d, J = 1. 3 Hz, 1H), 8. 17 (dd, J = 8. 8, 1. 6 Hz, 1H), 

7.97 (d, J = 8.8 Hz, 1H), 7.57 (brs, 1H), 7. 34-7. 00 (m, 11H), 
5.53 (m, 1H), 5.10 (brs, 2H), 4.46 (brs, 2H), 3.30 (m, 1H), 

2.98 (m, 1H), 2.27 (s, 3H) 
IR (KBr) 3350, 1650 cm -1 

MS (SIMS, positive) m/z 551 (MH + ) 
MMM 5 5 <Dit&W 



2-[ 5 - KyjJV7t^iyi3J^-JVT i /-6- t+y-2-(rh'J^)-l,6-^tF 
p-1- t°U ^ 5?-/l/]-N-[l-[[5-(if-;I/T S J 'OXt + t'/-^ 

-2- -OH *A/>Ki^]-2-7xi^xfA/] T-fe^i K 

mp 207-214°C 

1 H-NMR (300 MHz, DMSO-da ) 58.99 (d, J = 8. 7 Hz, 1H), 
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8. 86 (brs, 1H), 8. 67 (brs, 1H), 8. 45 (d, J = 1. 3 Hz, 1H), 8. 40 (s, 1H), 

8. 14 (dd, J = 8. 7, 1. 7 Hz, 1H), 7. 98 (d, J = 8. 7 Hz, 1H), 

7. 55-7. 08 Cm, 14H), 5. 54 (m, 1H), 5. 17 (s, 2H), 4. 50 (brs, 2H), 

3.30 (m, 1H), 2.97 (m, 1H), 2.29 (s, 3H), 1.16 (t, J = 7. 2 Hz, 3H) 
IR (KBr) 3350, 1655, 1510 cm -1 

n&m 5 6 (Dit-k^s 

2-[5- T^y-6- t*V-2-dD-h'J^H,6-^tKo-l- tfU 5 5>-^]-N-[l 
mp 212-214^ 

1 H-NMR (300 MHz, DMS0-d 6 ) 6 8.93 (d, J = 6. 8 Hz, 1H), 
8.67 (brs, 1H), 8.46 (s, 1H), 8.14 (d, J = 8. 8 Hz, 1H), 
7.98 (d, J = 8.8 Hz, 1H), 7.48-7.02 (m, 10H), 5.53 (m, 1H), 
5.10 (s, 2H), 4.46 (brs, 2H), 3.35 (q, J = 7. 2 Hz, 2H), 3.30 (m, 1H), 
2.97 (m, 1H), 2.27 (s, 3H), 1. 16 (t, J = 7. 1 Hz, 3H) 
IR (KBr) 3350, 1640, 1605, 1510 cm" 1 
MS (SIMS, positive) m/z 579 (MH + ) 

mmm 5 7 ©it^ 

2_[ 5 - /<>«;;l/t + ->A;V^7;;-6- V-2-(m- h U /lO-l, 6-y t F 
a-1- t°U ^ v?^;l/]-N-[l-[[5-(^i^^T ^ J ^U) ^>Xt+ty- 

mp 95-100 °C 

'H-NMR (300 MHz, DMS0-d 8 ) 5 8.99 (d, J = 6. 5 Hz, 1H), 
8.86 (brs, 1H), 8:41 (s, 1H), 7.97 (s, 1H), 7.96 (d, J = 8. 0 Hz, 1H), 
7. 61 (dd, J = 8. 7, 1. 4 Hz, 1H), 7. 50-6. 95 (m, 14H), 5. 55 (m, 1H), 
5.17 (s, 2H), 4.50 (brs, 2H), 3.60-2.82 (m, 6H), 2.30 (s, 3H), 
1.30-0. 80 (m, 6H) 
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IR (KBr) 3350, 1720, 1650, 1505 cm"' 

mmm 5 8 <D\t^m 

2- [5- TU-6- **y-2-(m- h U ;l/)-l,.6-v> t Kn-1- try ~ i^;l/]-N-[l 
mp 117-120°C 

'H-NMR (300 MHz, DMS0-d 6 ) 5 8.92 (d, J = 6. 6 Hz, 1H), 
7.97 (s, 1H), 7.96 (d, J = 7. 2 Hz, 1H), 7.61 (dd, J = 8. 6, 1.3 Hz, 1H), 
7.40-6.92 (m, 10H), 5.54 (m, 1H), 5.10 (s, 2H), 4.46 (brs, 2H), 
3.60-2.90 (m, 6H), 2.28 (s, 3H), 1.30-0.90 (m, 6H) 
IR (KBr) 3400, 1610, 1520 cm' 1 

MS (SIMS, positive) m/z 607 (MH + ) 

mmm 5 9 mies® 

2- [5- 'OiSJbjrlri'ftJl'tf—JlsT 5 7-6- *3rV-2-Cm-h U 6- : J h K 

p-i- try 5 i?-/u]-N-[i-cc ^-^ifyo[4,5-b] trys?>-2- -oio /7/p#— 

mp 223-227^ 

'H-NMR (300 MHz, DMS0-d 6 ) 5 9.03 (d, J = 6. 6 Hz, 1H), 
8.83 (s, 1H), 8.76 (dd, J = 4. 7, 1.4 Hz, 1H), 8.43-8.38 (m, 2H), 
7. 69 (dd, J = 8. 4, 4.7 Hz, 1H), 7.47-7.12 (m, 14H), 5.51 (m, 1H), 
5.17 (s, 2H), 4.50 (s, 2H), 3.33 (dd, J = 14.1, 4.9 Hz, 1H), 
2.99 (dd, J = 14.1, 8.7 Hz, 1H), 2.29 (s, 3H) 

IR (KBr) 3360, 3010, 1720, 1655, 1600, 1505 cm" 1 

MS (SIMS, positive) m/z 643 (MH + ) 
mum 6 0 (Dit&W 

2-[5- 7; y-6- tf*V-2-(m-h U /P)-l, G-i? h Ko-1- h° U $ — 4/]-N-[l 
-[( *+1fy > D[4,5-b] euy>-2- -OW) *;H-^]-2-7x-^xf;l/] y 
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1 H-NMR (300 MHz, DMS0-d 6 ) 5 8.97 (d, J = 6. 5 Hz, 1H), 
8.76 (dd, J = 4.7, 1.4 Hz, 1H), 8.42 (dd, J = 8. 4, 1.4 Hz, 1H), 

7.70 (dd, J = 8.4, 4.7 Hz, 1H), 7.29-7.04 (m, 10H), 5.50 (m, 1H), 
5.09 (s, 2H), 4.45 (s, 2H), 3.30 (m, 1H), 

2. 99 (dd, J = 14. 1, 8. 8 Hz, 1H), 2. 27 (s, 3H) 
IR (KBr) 3260, 1715, 1655, 1605, 1525 cm' 1 
MS (SIMS, positive) m/z 509 (MH + ) 
6 2 (Dit&Wl 

2-[5- 7 i J -6- **V-2-(3-fc? U 6- V> t Ko-1- k° U ^ S?—yl/]-N- 

[l-[[5-(^ ^) K>^^t!/-;V-2- -OP] i] )\y#—M-2-7 

mp 141-147°C 

'H-NMR (500 MHz, DMS0-d 6 ) 5 9.00 (d, J = 6. 7 Hz, 1H), 
8. 58-8. 53 (m, 2H), 8. 53 (d, J = 1. 5 Hz, 1H), 

8. 23 (dd, J = 8. 7, 1. 7 Hz, 1H), 8. 04 (d, J = 8. 7 Hz, 1H), 

7.71 (dt, J - 7.9, 1.9 Hz, 1H), 7.35-7.15 (m, 7H), 5.52 (m, 1H), 

5.24 (s, 2H), 4.52, 4.48 (ABq, J = 16. 9 Hz, 2H), 3.93 (s, 3H), 
3. 32-3. 26 (m, 1H), 2. 97 (dd, J = 14. 1, 8. 6 Hz, 1H) 

IR (KBr) 3275, 3000, 2925, 1710, 1655, 1605, 1525 cm" 1 
MS (SIMS, positive) m/z 553 (MH + ) 

mmm 6 4 

2-[5- 7 x J -6- **7-2-(3-h°y *J A/)-l, %-*J h Kn-1- b° U ^ 'J—M-tl- 
[l-[[5-(ih + v/*^-A/) <<yXjr*W-Jis-2- -Oi/] iifrtf— ;u]-2-7 

mp.l48-152°C 

'H-NMR (500 MHz, DMS0-d 6 ) 59.00 (d, J = 6. 8 Hz, 1H), 
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8.59-8.50 (m, 3H), 8.23 (dd, J = 8. 7, 1.6 Hz, 1H), 

8.04 (d, J = 8. 7 Hz, 1H), 7.71 (dt, J = 8. 0, 1.9 Hz, 1H), 

7. 35-7. 16 (m, 7H), 5. 52 (m, 1H), 5. 24 (s, 2H), 

4. 54 (d. J = 17. 0 Hz, 1H), 4. 47 (d, J = 17. 0 Hz, 1H), 

4.39 (q, J = 7. 1 Hz, 2H), 3.30 (dd, J = 14.1, 4.8 Hz, 1H), 

2. 96 (dd, J = 14. 1, 8. 7 Hz, 1H), 1. 38 (t, J = 7. 1 Hz, 3H) 

IR (KBr) 3400, 3300, 1710, 1655, 1605, 1525 cm -1 

MS (SIMS, positive) m/z 567 (MH + ) 

mmm 7 1 coit&m 

2-[5- ^>5>^:**'>/;^#— S y-6- **-7-2-(3- fcf U 6-S> k 

Ko-l- fc°'J 5 iS-jll-ti-U-l( 7u [4,5-b] t°'J^>-2- -CAO tubX 

^;l/]-2-7x-;l/xf;u] T-fe* 5 F 
mp 190-195^C 

' H-NMR (300 MHz, DMS0-d 6 ) 5 9.08 (d, J = 6. 8 Hz, 1H), 
8.93 (s, 1H), 8.75 (dd, J = 4. 7, 1.4 Hz, 1H), 8.63-8.58 (m, 2H), 
8.44 (s, 1H), 8.41 (dd, J = 8. 4, 1.4 Hz, 1H), 
7.77 (dt, J = 8.0, 1.9 Hz, 1H), 7.69 (dd, J = 8. 4, 4.7 Hz, 1H), 
7.47-7.17 (m, 11H), 5.49 (m, 1H), 5.18 (s, 2H), 
4.56 (d, J = 16.9 Hz, 1H), 4.49 (d, J = 16. 9 Hz, 1H), 3.33 (m, 1H), 
2. 97 (dd, J = 14. 0, 8. 7 Hz, 1H) 

IR (KBr) 3380, 3280, 1720, 1655, 1600, 1510 cm -1 
MS (SIMS, positive) m/z 630 (MH + 0 

mmm 1 2 

2-[5- 75 y-6- **7-2-(3-fcf U 6-2> k Kd-1- b° U 5 S>-*]-N- 

Cl-[( 7*o [4,5-b] e>jyy-2- -OlO ^/Pt-W-^i-^xfyl/] 

1 H-NMR (300 MHz, DMS0-d 6 ) 5 9.03 (d, J = 6. 7 Hz, 1H), 

7 8 
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8. 76 (dd, J = 4. 7, 1. 4 Hz, 1H), 8. 57-8. 50 (m, 2H), 

8. 42 (dd, J = 8. 4, 1. 4 Hz, 1H), 7. 72-7. 65 (m, 2H), 7. 32-7. 17 (m, 7H), 

5.48 (m, 1H), 5.23 (s, 2H), 4.53 (d, J = 16.8 Hz, 1H), 

4. 45 (d, J = 16. 8 Hz, 1H), 3. 33 (m, 1H), 

2.98 (dd, J = 14.0, 8.6 Hz, 1H) 

IR (KBr) 3350, 1710, 1655, 1605, 1525 cm" 1 

MS (SIMS, positive) m/z 496 (MH + ) 

mmm 7 3 o\t^ 

2-[5- ^>y;U***>#^*tf— -JUT 5 *-*V-2-(4-fcf U S>A>)-1, 6-S> h 

Ko-l- b'U 5 y-;l/]-N-[l-[[5-(^ OX**D-V-Ji<-2 
- J ji<] ^;vt:-;u]-2-7x-^xf^] T-tZl K 

'H-NMR (300 MHz, DMSO-d 6 ) 59.05 (d, J = 6. 8 Hz, 1H), 
8.96 (s, 1H), 8.61 (dd, J = 4. 5, 1.5 Hz, 2H), 8.53 (d, J = 1. 5 Hz, 1H), 
8.44 (s, 1H), 8.23 (dd, J = 8. 7, 1.6 Hz, 1H), 8.04 (d, J = 8. 7 Hz, 1H), 
7.48-7.14 (m, 12H), 5.56 (m, 1H), 5.18 (s, 2H), 4.50 (m, 2H), 
3.92 (s, 3H), 3.38-3.23 (m, 1H), 2.96 (dd, J = 14.1, 8.8 Hz, 1H) 
IR (KBr) 3275, 3025, 2925, 1720, 1660, 1595, 1510 cm"' 

MS (SIMS, positive) m/z 687 (MH + ) 

mmm 7 4 <b\\&m 

2-[5- T i S -6- ^-^rV-2-(4-b°U i*;l/)-l, 6- P t Ka-1- t° V $ 5> — 7l/|-N- 

[i-[[5-(y Y^isiifrtf—j^ <yxt+ty-;i/-2- -on t> 

mp 238-240°C 

'H-NMR (500 MHz, DMS0-d 8 ) 59.02 (d, J = 6. 7 Hz, 1H), 
8. 57-8. 50 (m, 3H), 8. 24 (dd, J = 8. 7, 1. 6 Hz, 1H), 
8. 05 (d, J = 8. 7 Hz, 1H), 7. 35-7. 18 (m, 8H), 5. 56 (m, 1H), 
5.31 (brs, 2H), 4.48 (m, 2H), 3.93 (s, 3H), 3. 38-3.29 (m, 1H), 
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2. 97 (dd, J = 14. 1, 8. 7 Hz, 1H) 

IR (KBr) 3275, 3025, 2950, 1710, 1655, 1610, 1590, 1530 cm -1 
MS (SIMS, positive) m/z 553 (MH + ) 

mMm 7 6 (Dit&w 

2- [5- 7;;-2-(3-7;l/ta7x-;t/)-6-t + V-U- S> fc Kn-1- h° U i 
-;H-N-[l-[[5-(y VZ-i/iifrtf—fr) ^>X**t7-A/-2- >f;i/] ^tf. 
7U]-2-7 x-^f;l/] 7-fe*5 K 

mp 194.5-196°C 

' H-NMR (300 MHz, DMS0-d 6 ) 6 8. 99 (d, J = 6. 7 Hz, 1H), 
8.51 (d, J = 1. 6 Hz, 1H), 8.23 (dd, J = 8. 7, 1.6 Hz, 1H), 
8.04 (d, J = 8. 7 Hz, 1H), 7.40-7.11 (m, 10H), 5.53 (m, 1H), 
5. 19 (brs, 2H), 4. 52 (d, J = 17. 2 Hz, 1H), 4. 46 (d, J = 17. 2 Hz, 1H), 
3.93 (s, 3H), 3.31 (dd, J = 14.0, 4.7 Hz, 1H), 
2. 98 (dd, J = 14. 0, 8. 8 Hz, 1H) 

IR (KBr) 3450, 3350, 3080, 2960, 1720, 1675, 1660, 1610, 1585, 
1530 cm 

MS (APCI, positive) m/z 570 (MH + ) 

mmm 1 8 

2-[5- 7; y-2-(3-^nn"7i^yl/)-6-3}-^V-l,6- 5? t Kn-1- fcf U ~ 'J 
;i/]-N-[l-[[5-(p< K ^>X**if % /-^U-2- -OKI 
]-2-7x-;!/if;H K 

mp 197-1 99°C 

'H-NMR (300 MHz, DMS0-d 6 ) 6 9. 00 (d, J = 6. 8 Hz, 1H), 
8. 51 (d, J = 1. 6 Hz, 1H), 8. 23 (dd, J = 8. 7, 1. 6 Hz, 1H), 
8. 04 (d, J = 8. 7 Hz, 1H), 7. 48-7. 16 (m, 10H), 5. 53 (m, 1H), 
5.21 (brs, 2H), 4.53 (d, J = 16. 8 Hz, 1H), 4.45 (d, J = 16. 8 Hz, 1H), 
3.93 (s, 3H), 3.30 (dd, J = 14.1, 4.9 Hz, 1H), 

8 0 
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2.99 (dd, J = 14. 1, 8.7 Hz, 1H) 

IR (KBr) 3420, 3280, 3080, 3020, 2950, 1720, 1675, 1660, 1610, 
1565, 1530 cm 

MS (APCI, positive) m/z 586 (MH + ) 

mmm b o <dh^ 

2-[5- 7;;-2-(3--hP7x-yl/)-6-t + V-l,6- Fd-1- WiiS- 
mp 202-203. 5°C 

1 H-NMR (300 MHz, DMSO-d« ) 6 9. 00 (d, J = 6. 9 Hz, 1H), 

8.50 (d, J = 1. 4 Hz, 1H), 8.22 (dd, J = 8. 7, 1.4 Hz, 1H), 

8. 21 (brs, 2H), 8. 03 (d, J = 8. 7 Hz, 1H), 7. 78 (d, J = 7. 8 Hz, 1H), 
7.61 (t, J = 7.8 Hz, 1H), 7.32 (s, 1H), 7.28-7.13 (m, 5H), 
5.53 (m 1H), 5.29 (brs, 2H), 4.57 (d, J = 16. 5 Hz, 1H), 

4. 51 (d, J = 16. 5 Hz, 1H), 3. 93 (s, 3H), 

3. 29 (dd, J = 14. 0, 4. 8 Hz, 1H), 2. 94 (dd, J = 14. 0, 8. 7 Hz, 1H) 
IR (KBr) 3470, 3350, 3080, 2960, 1720, 1665, 1605, 1530, cm 
MS (APCI, positive) m/z 597 (MH + ) 

mmm 8 2 <Dii&m 

2-[5- 7i;-2-(4-^D7x^l/)-6-t+V-l,6- 5>kKn-l- hf V i S> — 
;H-N-[l-[[5-(i h + *>*^^— iyX**"* s /-A/-2- 4 )V\ 
]-2^i-^xf;l/] T-i??i K 

1 H-NMR (300 MHz, DMS0-d 6 ) 8 9. 02 (d, J = 6. 7 Hz, 1H), 

8.52 (d, J = 1.4 Hz, 1H), 8.25 (d, J = 8. 7, 1.4 Hz, 1H), 
8.06 (d, J = 8.7 Hz, 1H), 7.31-7.18 (m, 10H), 5.48 (m, 1H), 

5.19 (brs, 2H), 4.48 (d, J = 16. 6 Hz, 1H), 4.39 (d, J = 16. 6 Hz, 1H), 
4.37 (q, J = 7. 1 Hz, 2H), 3.33 (dd, J = 14.0, 4.3 Hz, 1H), 
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2.97 (dd, J = 14.0, 8.9 Hz, 1H), 1.37 (t, J = 7. 1 Hz, 3H) 

IR (KBr) 3380, 3280, 3040, 1715, 1660, 1605, 1550, 1520, cm 
MS (SIMS, positive) m/z 600 (MH + ) 

mmm s 4 

2- [5- 7;y-2-(3^DD7x-;P)-6-t+7-U- i?bh'o-l- b° U i 
;H-N-[l-[[5-Cx hf-'sfiji/tf— ;u) <yX* <Oi/] jv 
]-2-7xi^xf;l/] T-fe*5 K 

mp 235-237t: 

1 H-NMR (300 MHz, DMS0-d 6 ) 6 8. 99 (d, J = 6. 4 Hz, 1H), 
8.51 (d, J = 1. 5 Hz, 1H), 8.23 (dd, J = 8. 7, 1.5 Hz, 1H), 
8. 04 (d, J = 8. 7 Hz, 1H), 7. 46-7. 16 (m, 10H), 5. 51 (m, 1H), 
5.20 (brs, 2H), 4.52 (d, J = 16. 7 Hz, 1H), 4.45 (d, J = 16. 7 Hz, 1H), 
4. 39 (q, J = 7. 1 Hz, 2H), 3. 30 (dd, J = 14. 0, 5. 0 Hz, 1H), 

2.98 (dd, J = 14.0, 8.6 Hz, 1H), 1.37 (t, J = 7. 1 Hz, 3H), 

IR (KBr) 3400, 3250, 3040, 2960, 1720, 1710, 1675, 1650, 1610, 
1585, 1560, 1530 cm 
MS (APCI, positive) m/z 600 (MH + ) 

mmm 8 6 <D\t&w 

2- [5- TiJ-2-(3-/ h*5/7x-A/)-6-**V-l,6- S>fcKn-l- if V S ! J 

— /U]-N-[l-[( ^>Xt+ty-;l/-2- <<)V) -2-7 ^-Jlx-^M 
T-t? I K 

mp 167-171°C 

'H-NMR (300 MHz, DMSO-de ) S 8. 92 (d, J = 6. 8 Hz, 1H), 
8.01 (d, J = 8. 0 Hz, 1H), 7.91 (d, J = 8. 0 Hz, 1H), 
7.66 (t, J = 8.0 Hz, 1H), 7.56 (t, J = 8. 0 Hz, 1H), 
7. 30-7. 15 (a, 7H), 6. 98-6. 92 (m, 2H), 6. 85 (d, J = 7. 6 Hz, 1H), 

5.57 (m, 1H), 5.13 (brs, 2H), 4.49 (d, J = 16. 6 Hz, 1H), 
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4.43 (d, J = 16.6 Hz, 1H), 3.68 (s, 3H), 

3. 27 (dd, J = 14. 0, 9. 0 Hz, 1H), 2. 99 (dd, 14. 1, 8. 6 Hz, 1H) 

IR (KBr) 3450, 3300, 3080, 3030, 2970, 1715, 1660, 1605, 1580, 1530 

cm 

MS (APC1, positive) m/z 524 (MH + ) 

rnuw 8 8 <D4t&m 

2- [5- T^y-2-(3-> ^•>7x-^)-6-t + V-l,6- S> k Ka-1- tf U 5^ 

71/] -2-7 x—^if-yi/] T-fe* 5 K 
mp 184. 5-186. 0°C 

1 H-NMR (300 MHz, DMS0-d« ) 6 8. 97 (d, J = 6. 7 Hz, 1H), 
8.51 (d, J = 1.6 Hz, 1H), 8.23 (dd, J = 8. 7, 1.6 Hz, 1H), 
8.04 (d, J = 8.7 Hz, 1H), 7.31-7.14 (m, 7H), 6.98-6.83 (m, 3H), 
5. 54 (m, 1H), 5. 13 (brs, 2H), 4. 50 (d, J = 16. 6 Hz, 1H), 

4.44 (d, J = 16.6 Hz, 1H), 3.93 (s, 3H), 3.69 (s, 3H), 

3. 30 (dd, J = 14. 2, 5. 3 Hz, 1H), 3. 00 (dd, J = 14. 2, 8. 4 Hz, 1H) 
IR (KBr) 3450, 3320, 3060, 3020, 2940, 1715, 1660, 1605, 1530 cm" 1 
MS (APCI, positive) m/z 582 (MH + ) 

HJfeM 9 0 (Dit&m 

2 _ [ 5 - 7;;-2-(3-^ h + i/7x^;W + V-l,6- 5? t Kn-1- b° U S S> 

-^]-N-[l-[[5-(x h + v'*^-^) 'OX**-!*- 1 /— A/-2- >f A/] ii A/tf— 

yi/]-2--7*-^/xf-;i/] 7**5 F 

mp 153-156X1 

'H-NMR (300 MHz, DMS0-d 8 ) 6 8. 96 (d, J = 6. 9 Hz, 1H), 
8. 51 (d, J = 1. 6 Hz, 1H), 8. 23 (dd, J = 8. 7, 1. 6 Hz, 1H), 
8. 04 (d, J = 8. 7 Hz, 1H), 7. 30-7. 15 (m, 7H), 6. 97-6. 90 (m, 2H), 
6.86 (d, J = 7.6 Hz, 1H), 5.53 (m, 1H), 5.12 (brs, 2H), 
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4.49 (d, J = 16. 6 Hz, 1H), 4.44 (d, J = 16. 6 Hz, 1H), 

4.39 (q, J = 7. 1 Hz, 2H), 3.69 (s, 3H), 3.30 (dd, J = 14.2, 4.8 Hz, 1H), 

2.99 (dd, J = 14.1, 8.6 Hz, 1H), 1.37 (t, J = 7. 0 Hz, 3H) 

IR (KBr) 3450, 3250, 3050, 2950, 1720, 1660, 1600, 1580, 1530 cm -1 

MS (APCI, positive) m/z 596 (MH + ) 
m.MM 9 2 

2-(5- ~7 x J -6- **7-2- 7x-;H6- k Ku-1- f U * $> — AO-N-[l 
-[[5-C* h4">rt/;i/*K— ;iO ^v^+t 1 /-^- -OP] rt^UjK— yi/]-2-"7x 

mp 271-274°C 

1 H-NMR (300 MHz, DMSO-da ) 6 8. 95 (d, J = 6. 6 Hz, 1H), 

8.51 (d, J = 1. 5 Hz, 1H), 8.24 (dd, J = 8. 7, 1.5 Hz, 1H), 
8.05 (d, J = 8.7 Hz, 1H), 7.41-7.16 (m, 11H), 5.53 (m, 1H), 

5.11 (brs, 2H), 4.49 (d, J = 16. 7 Hz, 1H), 4.42 (d, J = 16. 7 Hz, 1H), 
3.93 (s, 3H), 3.31 (dd, J = 14.0, 4.9 Hz, 1H), 
2.98 (dd, J = 14.0, 8.7 Hz, 1H) 

IR (KBr) 3400, 3280, 3040, 2940, 1715, 1675, 1650, 1610, 1585, 
1530 cm 

nmm 9 3 (Dit&m 

■ 2-C5- 7U-2-(3-7;;7x-/l/)-6-t + V-l,6- S?fcKn-l- fcf U S S>- 
;H-N-[l-[[5-(p< h + S'rt-rt'tf— AO ^vXt+t , /-;i/-2- . >f;i>] ftjitf— A/ 

]-2-7x-^xfA/] T-fe^ 5 K 
mp 125. 0-127. 5°C 

'H-NMR (300 MHz, DMS0-d 6 ) 6 8. 92 (d, J = 6. 6 Hz, 1H), 

8.52 (d, J = 1.6 Hz, 1H). 8.23 (dd, J = 8. 7, 1.6 Hz, 1H), 

8.04 (d, J = 8.7 Hz, 1H), 7.31-7.13 (m, 6H), 6.87(t, J = 7. 6 Hz, 1H), 
6.65-6. 50 (m, 2H), 6.37 (d, J = 7. 6 Hz, 1H), 5.56 (m, 1H), 
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5.25 (brs, 2H), 5.03 (brs, 2H), 4.51 (d, J = 16. 6 Hz, 1H), 

4.44 (d, J = 16.6 Hz, 1H), 3.93 (s, 3H), 

3. 30 (dd, J = 14. 1, 4. 6 Hz, 1H), 3. 03 (dd, J = 14. 1, 8. 4 Hz, 1H) 

IR (KBr) 3400, 3340, 3050, 3010, 2940, 1715, 1655, 1600, 1530 cm" 1 

MS (APCI, positive) m/z 567 (MH + ) 

mmm 9 4 <d\i&® 

2-[5- T-&?i K-2-(4-7Wo7i-;l/)-6-t + V-l,6- v> fc Ko-1- fcf U 
5 5>.=.yl/]-N-[l-[( ^>X**-V V-^-2- 4 )V) x -^xf 

mp 254-256°C 

1 H-NMR (300 MHz, DMS0-d„ ) 6 9. 50 (s, 1H), 9.02 (d, J = 6. 9 Hz, 1H), 

8.77 (s, 1H), 8.01 (d, J = 8. 0 Hz, 1H), 7.92 (d, J = 8. 0 Hz, 1H), 

7.67 (t, J = 8. 0 Hz, 1H), 7.56 (t, J = 8. 0 Hz, 1H), 

7.43 (dd, J = 8.8, 5.5 Hz, 2H), 7.30-7.12 (m, 7H), 5.57 (m, 1H), 

4.55 (d, J = 16.7 Hz, 1H), 4.45 (d, J = 16. 7 Hz, 1H), 

3. 31 (dd, J = 14. 1, 4. 7 Hz, 1H), 2. 96 (dd, J = 14. 1, 8. 9 Hz, 1H), 

2.13 (s, 3H) 

IR (KBr) 3470, 3360, 3080, 1695, 1655, 1605, 1530, 1500 cm"' 

;UT5->-p- -hP7-'J F#ST-eo. 5 nM©^-v--fe"(C*ff 

9IJ (<x K <xio. <xi00 ISS*) ©#*&IIHfc£»K:J:5«ttK##*©£ 

tz Easson-Stedman -y h (Proc. Roy. Soc. B. 1936, 121, pl41) Of'hr 

smMJctofTofeo coj»«fT?»e>n^i,»tf©ia*jfea (Kia PP )i, fcj&m 
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^fpiL/: 0 »*Ej6*0as«©£*w\ SK^to^^nT^D-sp-- ho 

y—y XD&J&S^ 650 nB&ftjt»c*5^&!R5tft*|gL5K^. 405 nmicfetj- 

BLJtHSLUmt^ fflil&fr Tris-HCl (100 mM)-KCl (2 M) "e& £Mrf£(pH 7.5) 
140 vl K20(£l CD 10% ! J* rJl>XJis**is K(DMS0)(C^ L^*^BJ^%. 
20 #1 ©DMS 0»c»#Lfci£Jtx feJ^Otfl tf&in^U Mi 200 ^ 

1 <h LfCo 

Ri6;j*£*j|taiu lo-ao^jcit^ai^^^ h LTs zn-en±Kj&mmfc 

;w y^— y-5 — 'J /<«; >-p- ^hP7-'J K£ 

EHK iMi LT, 20 mM CaCl 2 &<fctf0. IX Tween 80 £^t;0. 1 M TristtLK 
(pH 8.0) SHEfflU ^©flb(i±IEi|^1tCD*«*3ctt>^&Wo^o 

ft^w^*fgiB^«!i (i) x 'fk^cxxvotdo^Tot v>t>m*^—emm 
m&M,m<Dm%k*M i o (c^^- 0 
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±e*sma^ #3&HJHt£& (i) > >fb^(xxvi)(i N hhe«x7X^- 

mm i : 

( 1 ) *¥&m<t&QB ( I ) 1 0 m g 

(2) itJTffl»ttNo. 2 09 (tt±fc5M±8D 4 6. 6mg 

/ Z'rJW.TJX'l is*? A 2 0% 

h'Jtpni/ry/y 30% 
¥L*f 5 0 % 

(3) Ita-b/Un-'X 2 4. Omg 
(4 ) ^yl/^Wl/^ f-yHryUu-X • A 4. Omg 
(5) Xf7 I J>®V^v"5A 0. 4mg 

( 1 ) „ (3) (4) (i^-rtlfe^-fe 10 0^-; >> a©«»c»*\> Z<D 

(D> (3). (4)i(2) ^-tti-enssitLr— 3£^r7KJ*5*c*TT*ffe© 

±Eolill^TfjB^»*l^Ta^lfco ^S^tcLfcfi^-*^ (5) 
£«JLTMH#IU! (3 0») jR^U «^5fe*tTI6 CtiP : 6 . 3mm0. 6. 0 
mmR) LTh ! 8 5 m g <D$feM t Lfz 0 

commit* <&^fcj&[:-cMnm*<^ftzmt&&7 * ^^-f^ >rm m 
ci) ^mmit^m (i) 5 o g 

( 2 ) 9L» 9 3 5 g 

( 3 ) Xf 7'J ^ £ A 1 5 g 
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m&w 3 : &mm 

( 1 ) #fgHJHt^«J ( I ) (D&WSL 

(2) v/aft 

(3) ^SA^Tk 



1 0 0 m g 



10ml 



5 m g 



fcttiSBtts S*T'{±Jil$n^¥^8^#fFlil^ 2 8 4 4 7 1 -«f *J J; 9 
ttfNBfcl 9 4 1 0 6 ^SIiLT*5^ *©rt$«*WIB#»C^-C^$n 
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C5£«K Rl*fr*m=?> -CHO, -CONH 2 x - COR 1 ^ 

-COOR 1 . -C0NHOR 1 > -CONHR' x -CONR 1 R'\ 
-CONHSO2 R l , -COSR 1 > -COCOR 2 . -COCOOR 2 . 
-CONHCOOR 2 . -COCONR 3 R 4 . -CSXR 1 . -SO* WR 1 . 
-SO2 NR 1 R 1 ' £fcte-S O* E (±IS^ctJ> R 1 . R '' (111— * fctefltt 

7'J- ;K 7'J-^7^;K ^-rnry— ;K ^d7»J-A/7M 
7K ^ot^f ^yl/^fcii's-r Pif'f ^UT^^^U R 2 . R s . R 4 fi 
ifclil^oTUt fed: < -fcft-ettft&LT**]!!^ 7M;Hfcli7 U 
-A-T^^U^U Jft-NR J R 4 li-ilC^o^fPt-f^^LT 
*><fc<U Xtem&&> -NH-. -0-£/cii-S-£^U Wti^ft^x 
-NH-s -NHC0-. -NHCOO-^fcJi-NHCONH-^L, E tt 

R 5 . R 6 , R 7 «I^-*fcttSfioT^TfcJ:< ^tl€nftlLT7KH?^ 
fcter;!/*^^^ £/c«R 5 N R 6 „ R 7 1 o«7 V -^K 7'J- 

ata^K 7'J-;V7^7--;k 'x-roT <J — ;k ^fo7';-;i/7^;H 
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Z (*5$ ( i ) 




5$ (ii) 



(i) 




(ii) 



3:*:te5£(iii) 




(iii) 



Aoyy, h'J7;i/tn^f;k >ry. - ho. — N R ' 0 R 1 °' s 
-NHSO2 R l \ -0R'\ -COOR'V -CONHSO2 R l °£tzte-C 
ONR ,0 R' 0 ' (R 1 \ R 1 °' te|Bj-£fcteMteoT^Tki:< -eft-TtlMCL 

7 1;'— yl/TVl/^K ^o7'J-;k p 7 'J -;l/7^+^* fctt h H W 

£W AJi-O-, -S-£fcte-NR 12 - (R 12 {i7K#H^ T;U* 

;W o7;i/+;i/t fctev^ D7^+;P74/+;^^t) £-75 Ls a. b> 
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U— 7'J-^7A^, 7 I J-;V7;^^K ^d7'J-/K ^rn7'J 

2. Si (I) |C*5^TY*<«*16*^rLTl>Tl>J;li^Ty-^tf*S»*©l5ffl 

3. Si ( I ) icfc^TZj^S; (i) -?^£ft£S^fcSfit3fc<Z>$gffl 1 tfei*2IB 

4. S (I) icfe^TR 5 . R 6 , R 7 O^l-o^iiS^tLWfcJ:^ 

3 fit Jfcof&ffl 1 — 3 ©^■rnri^fEifeC^^SiT * Mk^&J^fctt-fc 

5. S (II) 



R(i7K^M^s T/l^W -CHCK -CONH^ -COR 1 s 
-COOR 1 . -CONHOR 1 . -CONHR 1 . -CONR' R'\ 
-CONHSC-2 R' . -COSR 1 . -COCOR 2 . -COCOOR 2 . 
-CONHCOOR 2 s -COCONR 3 R * . -CSXR 1 . - SO2WR 1 . 
-S0 2 N R 1 R 1 ' *tzl*-SO t E (±£sX;4u R' > R '* JiP-£ 

TU— 7 'J -;t/7;l/4;k 'vrnT U — ^n7'J-;l'7M 




(ID 



0 



OH 
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;K /x-^aif-f 9 Jl/£tite"\7-vl}->( ? AT A^-fr^T* U R 2 > R 3 > R 4 t± 

-ATA^A^L, ttz-NR 3 R 4 tot— ItlCtt ^ T^x o 1M * t T 

-NH-, -NHCO-> -NHCOO-tfcli-NHCONH-^l> E« 

R 5 „ R 6 > R 7 (iiSI— tfcTOot^tfc J: < ^ft^ftSfcfcLTTMSIS 1 ? £ 
A:ttTyU*;I/*^-r^N ^fcteR 5 > R 6 s R 7 ©^lottT'J-^ 7V- 

Z (25£ ( i ) 




a: en) 
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7'J-^7;i/+;k ^n7'J-;k ^d7'J-;1/7^ 
/Noy> N h U :7;M-o;< ->7;. - ho. — N R 1 0 R 1 °' . 
-NHSO2 R'\ -OR'\ -COOR'\ -CONHSO* R 1 °£ /cti- C 
ONR ,0 R' 0 ' (R'°n R 10 ' im-ttztemte^T^TbJ: < ^ft^'ftSutL 
ttK^I^^ t^+^w ->^d7;1/+;k i/^ dt^^^t^^;w 7 y 
7'J-^7^*^ ^D7'J-;K ^\xpT U — 7l/74/*/l/*fcti h U 7 Jl<jr 
u * rjls^mt. *fc-NR l0 R 10 ' H-^lc^-oT^Pt'f^^Ltfe 
<fcW £tfU At±-0-. -S-^fctt-NR l! - (R'^iTk*®^ 7^4- 

nliO Stzte 1 &7f;-fo 

— ;U7yl>*A> % ^st-p7 U — jl/yjVr— yl/ N ✓s^nlf-i' ^ ;K 's-r n-fr-f £ ^7 
6. 5UXXVI) 



RtiTK*^^ TA/*JK -CHO> -CONH 2 > -COR' . 
-COOR 1 s -CONHOR' . -CONHR 1 . -CONR' R'\ 




(XXVI) 



0 



0 
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-CONHSO2 R 1 x -COSR' s -COCOR 2 x -COCOOR 2 > 
-CONHCOOR 2 x -COCONR 3 R * . -CSXR 1 x -S0 2 WR l . 
-SO2 NR' R''*fcli-SOi E (±fE^. R l . R '' ttl^— £ fcttHfc 

;K /\-rP-!^ ^l/ifci^fnt>f ^l/T-zM^Mr^ U R 2 x R 3 > R 4 ti 

pi— ttiistfoTi^u < ^n-enMLTTk^ii^ t;i/+;u*^«t y 

-^T^^^Lx ifc-NR 3 R 4 iisttctt oT^^ olf-f 9 LT 
*><fc<x Xtei£*g£x -NH-s -0-Sfct±-S-*^U WWig^N 
-NH-. -NHCO-x -NHCOO-*fc(i-NHCONH-^U E ti 

r 5 N r 6 > r 7 (iiu— ^fcWiotut t><fc < -^ti-en&iiLTTk^ii^^ 

ti&Tfr^A'&TFrffr* -ttiltR* x R 6 n R 7 0^1o(i7!)-/K T U - 
;Uyvl/+yK 7'J-^7;^-;W ^07']-^ ^n7'J-;V7WI 

Mtt«*iir?*fc«S*l£^*ji*U 1SU M^^!l^T'*Si#^«R 8 tiff 

Y{i->^D7^^;k T U - Mfcl^fD7 U -7l/^r^Lx 
niiOtfcti 1 &7fi-fo 

/«£*Jx ±IHS©9^x i/? pT^^W ^o7W^7;^;K T 

y— 7'J-^7^;k r y -^t/i^— ;w ^o7'j-^K ^for u 
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